





SURGERY seve seo 


synecology es Obstetrics 


VOLUME 110 


NUMBER 6 





» SURGICAL CORRECTION OF MALE STERILITY 


VINCENT. J. OPCONOR, M.D., FLA.CLS.. Chicago, Hlinots 


My INTEREST in the etiology and _ possible 
treatment of azoospermia due to obstruc- 
tion of the vasoepididymal ductal system 
began during a term as resident urologist 
under Dr. William C. Quinby at the Peter 
Bent Brigham Hospital in Boston. ‘The oc- 
casion Was a visit from Dr. Francis Hagner 
of Washington, D. C., in 1919 at which 
time he outlined his operative procedure for 
anastomosis of the epididymis and vas def- 
further demonstrated 
technique by operating upon 2 patients in 
whom it was shown that the obstruction to 
the outflow of spermatozoa from the testicle 
was occasioned by inflammatory changes in 


erens. Hagner his 


the globus minor of the epididymis. Incision 
of the globus major with examination under 
the microscope in both of these patients 
showed myriads of normal-appearing sper- 
instances, 


matozoa which were, in 


highly motile. 


many 


After this demonstration, Quinby oper- 
ated upon several patients who had bilateral 
postgonorrheal epididymitis with obstruc- 
tion to the lower portion of the epididymis 
or the first portion of the vas deferens. In 
several of these patients, the presence of a 
large number of morphologically normal 
spermatozoa in the ejaculate was verified 
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postoperatively, and in mary instances they 
possessed normal motility. Martin had de- 
scribed a somewhat similar operative pro- 
cedure some years before this demonstration 
by Hagner. 

Later, in Chicago, a number of patients 
were observed upon whom Lespinasse had 
performed some type of vasoepididymal 
anastomosis in an attempt to create a new 
and unobstructed channel for the escape of 
spermatozoa from the testicle. Again the 
opportunity was presented to prove in a 
small percentage of these patients that the 
operation could be successful, although the 
percentage of the chance for success seemed 
to depend upon a number of factors, some 
of which 
either before or after operation. 


were not always recognizable 


CASE MATERIAI 


This article pertains to a study of 157 


themselves with 
complete azoospermia and in whom sur- 


patients who presented 


gical exploration or corrective surgery was 
performed. Some of these patients were seen 
as long as 39 years ago, and some within the 
past year. Mechanical obstruction, or lack 
of continuity of the vasoepididymal ductal 
system, is the result of: (1) incomplete or 
improper development of the ductal system 
itself; (2) obstruction in the epididymis or in 
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the vas due to postinflammatory constric- 
tion and occlusion of the lumen or the 
ejaculatory ducts; and (3) inadvertent or 
purposeful division of the vasa. Our records 
show that in these 157 patients, the cause, 
as nearly as we could describe it, for the 
azoospermia was due to the following fac- 
tors: (1) bilateral congenital absence of the 
epididymides (4 patients); (2) bilateral fail- 
ure of anatomic union between the vas and 
the epididymis (6 patients); (3) unilateral 
atrophy of testis (caused by mumps orchitis) 
with congenital absence of the epididymis 
and vas on the opposite side (5 patients); 
(4) bilateral absence of both with 
anomalies of the epididymides (5 patients) ; 
(5) previous epididymectomy on one side 
with failure of union of the vas and epididy- 
mis on the other side (1 patient); (6) inad- 
vertent, bilateral surgical ligation of the 
vasa deferentia during operation to repair 
inguinal hernia or correct hydrocele or vari- 


Vasa 


cocele (7 patients); (7) surgical division of 


the vasa deferentia for purposes of steriliza- 
tion (55 patients); (8) following bilateral 
vasostomy with injection of collargol, other 
organic silver solutions, or dyes, after the 
method of Belfield (8 patients); and (9) pa- 
tients in whom previous bilateral epididy- 
mitis had occurred, the exciting cause hav- 
ing been either the gonococcus or some 
so-called nonspecific pyogenic organism (66 
patients). 

ANALYSIS 

The subject of this article will be an 
analysis of these cases, and no effort will be 
made to include any patients with oligo- 
spermia or other types of anatomic lesions 
causing lowered or impaired fertility. 

In the latter 1920’s, when the treatment 
of gonorrheal urethritis in the male was so 
unsatisfactory, many procedures which 
would be almost unbelievable today were 
attempted in the hope of effecting a more 
rapid cure of the infection, not only in the 
urethra but also in the prostate and seminal 
vesicles. The procedure most commonly 
used in the middle-western portion of the 
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United States was vasostomy. This opera- 
tion was first performed by William T. [el- 
field of Chicago in 1905. This procedure 
surgically exposes the vas deferens whic’: is 
then incised for the purpose of permitting 


irrigation of the spermatic tract by way of 


the seminal vesicles. 


The operation is a very simple one, wsu- | 


ally done under local anesthesia throug : a 
small skin incision in the scrotum, the vas 
being readily exposed and exteriorized; he 
lumen of the vas is then identified, and its 
patency established by passing a thre id, 
horsehair, or silkworm gut ligature into he 
lumen. Then, a silver cannula or ot er 
blunt type of needle attached to a small 
syringe is introduced into the vas, and he 
solution is slowly injected. 

In the early days, the cannula was left in 
situ by Belfield with a view to facilitating 
later injection. At a later date, he changed 


the procedure by fixing the two corners of 


the incision in the vas to the skin, leaving a 
permanent horsehair in the lumen of the 
vas. Injections through this opening in the 
vas were made daily or even several times a 
day. The original antiseptic used was *‘col- 
largol.”’ At a later time, silver nitrate, acri- 
flavin, protargol, mercurochrome, argyrol, 
silver lactate, and other solutions were 
employed. 

Our records show that 8 of these patients 
among a much larger group which had been 
studied very carefully for persistent azoo- 


spermia were operated upon in the hope of 


correcting the mechanical obstruction to the 
lumen of the vas. Our records further show 
that in only 1 instance out of these 8, and 
this on one side only, was it possible to re- 
sect the stenosed area of the vas and success- 
fully perform reanastomosis. Curiously 
enough, this only patient was observed for 
a period of 3 years during which time speci- 
mens obtained for examination showed 
many motile and morphologically normal 
spermatozoa. No sperm counts were taken 
at that time, but my recollection is that the 
amount was within normal limits. This pa- 
tient has been followed up for some 27 years 
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now; he is still alive; his wife has never be- 
come pregnant, but an examination of his 
sericn made 4 years ago showed that he still 
had 40 million spermatozoa by count, most 
of | .em actively motile and morphologically 
norinal. A very intense effort was made to 
overcome the sterility of this couple, as 
there were some rather important and press- 
ing inheritance reasons for offspring. 

| his 1 instance demonstrates that while, 
alicr vasostomy, mechanical sterility occurs 
in a very high percentage of the patients, 
one may occasionally find the obstruction to 
the vas to be sufficiently localized so that 
excision and reanastomosis may have a suc- 
cessful outcome. I believe that the method 
of vasostomy is entirely abandoned at this 
time, that it has not been used with any 
degree of frequency for the last 20 years, so 
that its place in the causation of mechanical 
sterility is now a very insignificant one. 

Congenital maldevelopments of the vaso- 
epididymal tract have received scant atten- 
tion in both the anatomic and urologic lit- 
erature (Fig. 1). From my own fairly small 
experience, [ am convinced that these anom- 
alies are much more common than _ has 
previously been supposed or than any pub- 
lished statistics would indicate. Of 157 pa- 
tients operated upon in our clinic, complete 
absence of the epididymides, proved at oper- 
ation, was demonstrated in 4 patients. None 
of these patients had any idea of this condi- 
tion; both had normal testicles upon palpa- 
tion; in 1 instance, a unilateral testicular 
biopsy showed what appeared to be per- 
fectly normal testicular tissue. Six patients 
with bilateral failure of union between the 
vas and the epididymis were operated upon 


in the hope of demonstrating the cause of 


azoospermia. In 1 instance, the vas and 
epididymis were present on the right side 
but were not united; on the left side, the 
epididymis was completely absent and the 
vas was rudimentary. Two other patients 
were listed with a history of mumps orchitis 
on one side and subsequent atrophy of the 
testicle. There was continued azoospermia, 
with a palpably normal testis on the oppo- 
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site side; scrotal exploration showed con- 
genital absence of the epididymis and vas on 
the explored side in both patients. Con- 
genital bilateral absence of the vasa was 
found in 5 other patients. In each of these, 
varying anomalies of epididymal develop- 
ment accompanied this deficiency. 

Of the group of patients classified in 
eroup 9, 66 underwent surgical exploration 
because of continued azoospermia. All of 
these patients had a history of bilateral 
epididymitis or bilateral epididymal orchitis. 
In many instances, these patients had been 
treated for gonorrhea, and the epididymitis 
was a secondary complication either at the 
time of the original examination or during 
the course of treatment. Others were ex- 
amined months or years after the epididy- 
mitis had subsided; the reason for consulta- 
tion being continued proved azoospermia. 
No patient with known tuberculous epi- 
didymitis or 
involvement suggestive of tuberculosis was 
operated upon or the 
under consideration. 


demonstrable epididymovas 


included in series 


PATHOLOGY 


The pathologic condition usually consists 
of an obstructive lesion composed of fibrous 
tissue, the areas being single or multiple, 
either confined to the lumen of the vas in its 
scrotal and inguinal portion, or, more com- 
monly, in the lower portion of the globus 
minor and the most proximal portion of the 
vas. The excised portion of the vas has been 
studied in many of these patients, and they 
all appear similar, the lumen of the vas 
being completely occluded, the vas having 
become a solid cord of fibrous tissue with no 
evidence whatsoever of an epithelial lumen. 
The sheath surrounding the vas is often 
markedly thickened and contains dilated 
lymphatic and venous channels. In a large 
number of patients, regardless of the length 
of complete obstruction of a portion of the 
epididymis or of the lumen of the vas, the 
testicle has not been the site of trauma or 
inflammatory or toxic damage. Restitution 
of free drainage from the tubules of the 
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Fic. 4. Crossed epididymovas anastomosis with splint. 


testicle is almost immediately followed by 
the appearance of active, morphologically 
normal spermatozoa. There are varying 
fibrosis with or 
without active round cell infiltration of the 
surrounding structures. Extreme hyaliniza- 
tion may be found in some specimens. ‘The 
lumen of the vas usually shows entire oblit- 
eration with 
obstruction of any of the normal lining 
epithelium. 

No patient with persistent oligospermia 


degrees of sclerosis and 


was included in this study since none of 


these patients were considered suitable can- 
didates for surgery. Michelson, however, 
suggested that, in his experience, certain 


patients with oligospermia had evidence of 


partial obstruction to the vasa which might 
be amenable to surgical treatment. 

The diagnosis and indications for surgical 
intervention in these patients are not always 
entirely clear. One should obtain a very 
careful history of the underlying problem 
and investigate the psychic elements con- 
cerned with the sterile marriage before 
offering any optimistic outlook as to im- 
provement by Frequent closed 
testicular biopsy is not advocated, though 
many other investigators presently inter- 
ested in the diagnosis and treatment of male 
sterility do so; rather, if the testicle is to be 
examined and the epididymis and vas are 


surgery. 


no evidence at the site of 


to be inspected carefully, scrotal incisioi. is 
indicated in order to obtain conclus ve 
knowledge as to the existing condition. 
Furthermore, a number of patients heave 
been examined who have had _ previous 
needle or trochar testicular biopsy with 
marked reaction in the scrotal contents and, 
in some, with a leakage of testicular tissue 
through the punctured area of the tunica 
vaginalis testis resulting in partial or com- 
plete lysis of the testicle as a functioning 
organ. A more careful study as to the coin- 
plications which may occur from closed 
testicular biopsy should be made and re- 
corded. The procedure is advocated as a 
very minor procedure by many investiga- 
tors, and, rarely, if ever, are any possible 
complications mentioned. 

In contemplation of the possibility of sur- 
gical correction of azoospermia, the history 
is most important. A history of prior surgery 
for correction of hernia or hydrocele, vari- 
cocele, or fixation of the testis should be 
carefully elicited. I have rarely seen any 
reference to the fact that inadvertent sur- 
gical ligation of the vasa deferentia may oc- 
cur during the operation to repair inguinal 
hernia, or for the correction of hydrocele or 
varicocele; yet, in 7 of the patients in this 
series, it was found that such an inadvertent 
surgical ligation had occurred. Unfortunate- 


ly, the most common site for catching the 
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Fic. 5. Vas anastomosis to a spermatocele in obstruction to the 


globus minor. 


vas and occluding it during the repair of 


inguinal hernia is the region of the internal 
inguinal ring where the vas bends posteri- 
orly and laterally away from the spermatic 
cord and down into the deep pelvic region. 
Apparently, the reason for occluding the 
vas more commonly at this point is that it is 
caught in one portion of the purse-string 


suture which is commonly used to close off 
the neck of the hernial sac at the region of 


the internal abdominal ring. Obviously, sur- 
gical correction and anastomosis of the vasa 
at this point is considerably more difficult 
than when the obstruction is localized to the 
free portion of the vas, either in the inguinal 
or scrotal region. 

While external trauma rarely results in 
bilateral occlusion of the vasa or epididy- 
mides, it occasionally is followed by such se- 
vere, acute reaction within the scrotum that 
obstructive conditions may occur. This is 
especially true in rupture of the urethra with 
extensive extravasation of blood and urine 
into the perineum and surrounding struc- 
tures. Before one undertakes to open the 
scrotum of these patients, in addition to 
having obtained at satisfactory 
specimens of the ejaculate which show 
no evidence of spermatozoa, a careful 
examination of the testes, epididymis, and 
structures of the cord should be 


least 3 


made. 


Despite the reports of a number of ob- 
servers as to the frequency with which ob- 
struction of the ejaculatory duct is the cause 
of sterility, none of the patients more re- 
cently studied in this series have had this 
lesion, and those in whom an unsatisfactory 
surgical result has been obtained have all 
been subjected to special examination with 
Herbst and 
Merricks. It has been our experience that 


the endoscope designed by 


patients with testicles which are palpably 
normal and in whom the ejaculate volume 
is 2.5 cubic centimeters or more can be as- 
sumed to have no obstruction to either the 
seminal 
ducts. 


vesicle outlet or the ejaculatory 


SURGICAL TREATMEN1 

Many operations for the correction of 
sterility have been described in the litera- 
ture. Generally speaking, these may be 
divided into four groups: (1) operations for 
uniting or anastomosing the vas and the 
epididymis (Figs. 2 and 4); (2) operations 
for anastomosing the vas with individual 
epididymal tubules; (3) anastomosis of the 
vas deferens to a spermatocele (Fig. 5); and 
(4) reunion of the cut ends of the vasa for the 
purpose their luminal 
integrity. Variations of these procedures are 


of re-establishing 


encountered when the anastomosis of one 
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vas is attempted to the testicle or epididymis 
on the opposite side of the scrotum. The aim 
in all of these cases, of course, is to create a 
new avenue for the free passage of sperma- 
tozoa from the testicle to the lower sper- 
matic tract. To these procedures, might be 
added a recent attempt on our part when 


complete occlusion of the distal portions of 


both vasa precluded any possibility of at- 
tempting the procedures mentioned. In 
these 3 patients, the vasa were patent for 
several centimeters in their proximal por- 
tion, but complete occlusion from above 
made any normal correction impossible. 
The free and cut ends of both vasa were 
brought into the midline of the scrotum 
where they were allowed to empty into an 
inverted skin pouch (Fig. 5). The purpose of 
this procedure is the creation of a reservoir 
from which material can be obtained for 
repeated attempts at artificial insemination. 

A brief history of the surgical procedures 
for the correction of sterility would begin, as 
far as I can ascertain, with the work of 
Martin in 1902. Martin’s original operation 
consisted of a laterolateral anastomosis of 
the vas into the head of the epididymis. 
Martin early recognized the fact that, es- 
pecially in  postgonorrheal epididymitis, 
very frequently the obstruction to the out- 
flow of the spermatozoa was in the globus 
minor and the most proximal portion of the 
vas, so that milky fluid containing normal 
spermatozoa was readily obtained by in- 
cision into the globus major. Martin’s opera- 
tion was done by incising the vas for a dis- 
tance of 0.5 to 0.75 centimeter at the level 
of the globus major. The epididymis was 
then incised for an equal distance to the 
area where a free expression of milky fluid 
containing spermatozoa was obtained. An- 
astomosis was carried out by the use of silver 
wire sutures, and no splinting of the vas was 
done. 

After the work of Martin, a number of 
modifications to this procedure resulted, 
and the individuals most directly connected 
with these are Fuller, Hagner, Quinby, 
McKenna, Bogoljuboss, Hanley, and, more 
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recently, Lewis Michelson and myself. Mos; 
of them varied in their choice of suture ina- 
terial, using silk, horsehair, human h iir, 
silver wire, and catgut. 

The principles of the operation in most 
instances were the same. In 1915, McKerina 
described what he thought was an improve- 
ment over the Martin procedure which) he 
called ‘ta short circuit of the vas defere: s.” 
It was especially improvised for cases in 
which chronic gonorrheal epididymitis | ad 
resulted in obstruction of the vas betw: en 
the tail of the epididymis and the exter ial 
inguinal ring. He exposed the vas and he 
epididymis widely by an oblique, ingui al 
incision and dissected the vas out foi a 
distance from the external inguinal rine to 
the globus minor. McKenna located he 
obstruction, proved the patency of the as 
below the globus minor, and then made an 
incision, about 1 centimeter in length, in 
the wall of the vas. He then passed a siik- 
worm gut suture through the lumen of (ie 
vas, down through the incision, into the g o- 
bus major. The silkworm gut was drawn cut 
through the wall of the vas about 5 centinie- 
ters above its incision by puncture with a 
needle and was brought out through the 
wall of the globus major below the point ol 
anastomosis. Laterolateral anastomosis was 
performed in a manner very similar to the 
method of Martin, but by using fine chromic 
catgut instead of silver wire. The silkworm 
gut splint was left in place for from 7 to 10) 
days. 

In 1918, Lespinasse suggested a modi- 
fication which he called “‘direct vasoepidi- 
dymostomy.” He attempted to collect a 
single tubule in the epididymis just above 
the obstruction and from which he had ex- 
pressed material containing motile, normal- 
appearing spermatozoa. This tubule he at- 
tempted to anastomose directly to the vas 
deferens. A No. 5-0. silk suture passed 
through the wall of this tubule down into its 
lumen and out again at a point 2 to 4 
millimeters below that of its entrance. ‘Tlie 
respective ends of this so-called “‘crown” 
suture were passed into the vas in a lonei- 
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tud nal direction; they were brought out 
again a few millimeters away and transfixed 
to ‘ie wall of the vas. The idea was that, 
whon traction was exerted, the epididymal 
tubile was drawn into the orifice of the vas. 
Th vas was fixed to the capsule of the 
epi idymis with fine catgut sutures. 

is my impression that very few of these 
operations were successful. I have had the 


opportunity of examining a number of 


the.e patients who were still suffering from 
azoospermia. New interest in this procedure 
was brought about by the work of Hagner 
who reported on his operations for sterility 
in the male in both 1931 and 1936. His 
follow-up observations were among the best 
ever given, and an honest appraisal with a 
ceriain degree of optimism resulted. Hagner 
also reported a successful laterolateral an- 
astomosis of the vas deferens to a spermato- 
cele. He found many live spermatozoa in the 
ejaculate of such a patient within 6 weeks 
after operation, and the patient's wife gave 
birth to a child within a year. 

A cross anastomosis of the vas has been 
done in some instances. This method has 
been used on 5 of the patients in this series; 
2 of these procedures were successful. One 
patient had had bilateral purposeful liga- 
tion of the vas to effect sterility; the other 
patient had had a traumatism which re- 
sulted in an occlusion of the vas on one side 
to a hopeless extent from the point of view 
of correction but which allowed the vas, 
which was completely free and open from 
the globus major of the epididymis, to be 
brought across and anastomosed to the glo- 
bus major of the epididymis. ‘These proce- 
dures were all end-to-side anastomoses, and, 
in each instance, a splint was left in the 
lumen of the vas and brought out through 
the epididymis and the scrotal skin and al- 
lowed to remain in place for 7 to 10 days 
after the had effected 
(Fig. 6). 

Watson and Cunningham described a 
procedure which might be called ‘partial 
epididymectomy with terminoterminal an- 


anastomosis been 


astomosis of the vas.’? After the removal of 
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Fic. 6. Method of fixing silkworm gut or nylon splint 
to scrotal skin to avoid retraction or expulsion. 


the tail of the epididymis, the upper portion 
of the latter was tunneled for reception of 
the vas. The split end of the vas was then 
tunneled into the epididymis where it was 
invaginated by a ‘‘terminoterminal” an- 
astomosis. The vas was sutured securely 
with either stainless steel or silver wire su- 
tures. 

Of the 66 patients in whom there was 
sufficiently hopeful indication for success to 
warrant the performance of bilateral or 
unilateral epididymovas anastomosis and 
upon whom subsequent follow-up examina- 
tions were possible for a period of at least 6 
months, 19 patients were found to have 
evidence of spermatozoa in the ejaculate at 
some time or other during the first year. Un- 
fortunately, the follow-up examinations on 
all of these patients are difficult, and, in only 
25 of them (of the 61) was a satisfactory 
follow-up examination to determine end- 
results effected. Of the 19, normal-appear- 
ing spermatozoa 
ejaculate, although often the number and 
motility were not accurately listed in the 
records. The record indicates that 8 of these 
19 apparently impregnated their wives, and 
a successful pregnancy came to term with a 
living child after this procedure. 

This fact would suggest the re-establish- 
ment of exit of spermatozoa from a purely 


were observed in the 


cytologic point of view at least in somewhere 
around 40 per cent of the patients but would 
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also indicate that actual fertility was re- 


stored in not more than 10 to 16 per cent of 


the patients operated upon by this proce- 
dure. It is obvious that the follow-up on 
these patients, even though they are under 
fairly good control, lacks authenticity and 
accuracy because of the many-sided prob- 
lems connected with conception and subse- 
quent childbearing. 

It is obvious that nothing can be done 
surgically to correct a bilateral congenital 
absence of the epididymides. In 3 of the 6 
patients in whom bilateral failure of ana- 
tomic union between the and_ the 
epididymis demonstrated, attempts 
were made to perform an end-to-side an- 
astomosis of the vas to the epididymis. In all 
6 of these patients, the lumen of the vas was 
proved to be open from the point of incision 
to the ejaculatory duct. In the fourth case, 
both vasa atrophic, 
sclerosed cords which were patent only 
above the external inguinal ring. Mechan- 
ically, this condition did not permit the 
attempt to anastomose the epididymis to the 
short end of the vas. In only 2 patients in 
whom end-to-side anastomosis was effected, 
spermatozoa were found in the ejaculate, 
and in 1 patient for only a very few months. 
They were few in number and a high per- 
centage were 


Vas 
Was 


were Com] yosed_ of 


morphologically atypical. 
Pregnancy did not result in any of these 
unions. 

In considering the 7 patients in whom in- 
advertent bilateral surgical ligation of the 
vas deferens had been performed during 
operation to repair hernia or hydrocele, it 
was proved that 3 of the patients had a com- 
pletely successful reanastomosis of the vasa 
with subsequent normal sperm count and 
normal-appearing motile sperm. Proved 
pregnancy with a full-term healthy child 
followed in 2 instances. Two of the patients 
with unsuccessful results were reoperated 
upon but in estab- 
lishment of the lumen of the vas success- 
fully effected. 

Any patient who has had a bilateral in- 
guinal or scrotal operation and who later is 


neither instance was 
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proved to have azoospermia should be ac- 
corded the advantage of a bilateral scroja| 
and inguinal exploration to determine 
whether or not the vasa have been ligated 
inadvertently during the procedure. 

Prior to 1945, reunion of the vasa | id 
been performed in 14 men who had pre- 
viously been purposely sterilized by bilate al 
vas resection. Nine of these patients hac a 
successful outcome as evidenced by a care ul 
series of follow-up examinations over a | e- 
riod of from 2 to 15 years. Since 1947, |4 
additional patients have been seen who h id 
undergone purposeful bilateral vas ligation 
or resection. All of these have been operat: d 
upon with the following results: 

In 10 patients a resection of the vasa h.d 
been performed so proximal to the globis 
minor of the epididymis that satisfacto:y 
reunion of actual vasal lumina was not 
possible. In each of these patients, an < 
tempt was made to unite the proximal t 
tuous portion of the epididymis to the v. 
proper. In 4 of these patients, spermatoz: 
were subsequently found in the ejaculaic 
which were unsatisfactory in number, shape, 
and motility. One of these patients has 
subsequently become azoospermatic again. 
Pregnancy did not result in any instance. 

The remaining 34 patients were found to 
have a reasonably satisfactory anatomic 
condition to permit vasal reunion. ‘This situ- 
ation prevailed bilaterally in 26 and uni- 
laterally in 8 patients. Of this group, 20) 
patients have had what appears to be a com- 
pletely successful result; that is, the sperm 
count has repeatedly been over 20 million 
per cubic centimeter with apparently nor- 
mal morphology and motility. In 4 of the 
remaining 14 of this group, spermatozoa 
were found for a period of 6 months but 
subsequently disappeared completely from 
the ejaculate. Three of these patients were 
operated upon a second time and none at- 
tained a successful result on second attempt. 


s ' ' 


In the remaining 11 patients, no sperma- 
tozoa were ever demonstrated in the ejacu- 
late after anastomosis even though testicular 
biopsy and fresh material from the cut end 
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of ‘fie vas had shown normal findings at the 
tine of operation. None of these 11 patients 
ha. submitted to a second attempt at sur- 


oi (| correction. 


SUMMARY 

(he mechanical causes of male sterility, 
as (ound in a series of 157 patients subjected 
to surgical exploration, are reviewed. The 
di‘lerent procedures which have been used 
in an attempt to re-establish a satisfactory 
cliinnel for the passage of spermatozoa have 
been thoroughly investigated and the re- 
sults analyzed as carefully as possible. 

While the results obtained 
duced both pessimistic and optimistic phases 
of opinion, continued and more widespread 
work along these lines seems warranted in 


have pro- 


the hope of restoring fertility to more of 


these patients. 
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PNEUMONECTOMY IN THE MANAGEMENT OF 


PULMONARY ‘TUBERCULOSIS 


HIRAM T. LANGSTON, M.D., F.A.C.S., and FRANK J. MILLOY, M.D., Chicago, Illinois 


Many far advanced cases of pulmonary 
tuberculosis are still being encountered, 
particularly in metropolitan centers. ‘These 
patients frequently require pneumonectomy 
as an essential part of their treatment. In the 
414 years ending 1 July 1958, 75 pneu- 
monectomies were performed at the Chica- 
go State Tuberculosis Sanitarium. The ex- 
perience gained in this series of cases is 
herein presented. 


MATERIAL 


Of these 75 pneumonectomies, 46 were 
performed on the left side and 29 on the 
right. Fifty-three were carried out in males 
and 22 in females. The patients ranged in 
age from 17 to 64 years; the majority were 
between 30 and 60 years of age and were 
distributed about evenly among the 3 dec- 
ades of this period. 

Complicating factors. ‘These factors were 
divided into the medical complications 
which were detrimental to the patient’s 
general health and the surgical complicating 
factors which made pneumonectomy more 
difficult to perform. 

In the group of patients with medical 
complications, 4 were hypertensive and 3 
were diabetic. Many were chronic alcoholics 
with the attending poor nutritional state 
and chronic leg ulcers. Among the other 
preoperative disabilities were amyloidosis, 
central nervous system syphilis, narcotic 
addiction, arthritis, laryngeal stenosis, and 
Pott’s disease. 

Of the preoperative factors complicating 
surgery, the most trying was empyema. Ten 
of the patients in this series had empyema 
preoperatively, accompanied by broncho- 

From the Departments of Surgery, Chicago State Tuberculosis 


Sanitarium and the University of Illinois, College of Medicine, 
Chicago. 
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pleural fistulas in 5 (Fig. 1). These 10 jra- 
tients required pleuropneumonectomies |or 
the adequate removal of all involved lug 
and pleura. 

In addition, 4 of the patients had hid 
previous lobectomy or other types of resev- 
tional surgery short of pneumonectomy on 
the lung in question. Two patients had hid 
previous plombage thoracoplasty, one wi! 
wax and the other with lucite spheres. The « 
foreign bodies were removed at the tiny 
that the patient underwent the pneumo 
ectomy. 

Preoperative preparation. When  resectioi, 
and particularly pneumonectomy, is to he 
performed, it is most desirable that the pa- 
tient’s tuberculous infection be completely 
controlled. Ideally, this means that he 
should have had several months of trea 
ment with drugs to which his particular or- 
ganism is sensitive. As proof of the effective- 
ness of the drugs chosen, he should have had 
a negative sputum for 1 or more months. In 
addition, the bronchus should be free of 
eross tuberculosis or significant secondary 
inflammatory changes as determined by 
bronchoscopic examination. The antituber- 
culous drug regimens used in this series of 
cases will be discussed in greater detail 
hereinafter. 

When there is evidence of secondary in- 
fection accompanying the tuberculosis, suc! 
as that seen in the presence of broncho- 
pleural fistula and empyema, studies are 
made of the sputum or pleural aspirate to 
determine the nature and sensitivity of or- 
ganisms other than Mycobacteriym tuber- 
culosis. Appropriate therapeutic steps are 
then taken for the necessary management 
of the secondary infection. 

Although preoperative open drainage of 
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empyema may be indicated, this measure 
shold be avoided whenever possible. ‘The 
corplication rate seems to be lessened in the 
eroiup of patients undergoing pneumonec- 
tony with an intact chest wall. 
iperative technique. “These 

toniies were accomplished for the most part 
through the bed of the resected sixth rib 
il, the patient in the lateral position. Oc- 
onally, when excessive secretions were 


pneumonec- 


W 
Ce 
present, the prone position was used. Vascu- 
lar structures were individually ligated, 
and the bronchus was closed with a single 
layer of interrupted silk sutures. ‘The bron- 
chial stump was usually covered with nearby 
tissues. Chests were routinely closed in lay- 
ers with interrupted nonabsorbent suture 
material, and drainage was not used. 

Postoperative complications. ‘Ywo patients 
died within 60 days of surgery, a mortality 
rate of 2.5 per cent. One of these patients 
bled after pneumonectomy, presumably 
because of a failure of the clotting mecha- 
nism. He continued to bleed even after re- 
exploration and died 34 hours postopera- 
tively. The other patient died of uremia due 
to pyelonephritis in the third postoperative 
week. Postoperative empyema which re- 
quired open drainage developed in 4 pa- 
tients, but in only 1 of these did a broncho- 
pleural fistula develop. ‘Three of the 4 pa- 
tients with empyema were from the group 
of 10 who had_ pleuropneumonectomies. 
‘Two of the patients with empyema also had 
wound infections. 


Additional surgical procedures. Only 3. of 


these patients had subsequent postpneu- 
monectomy thoracoplasty to diminish the 


size of the remaining pleural space. Two of 


these thoracoplasties were performed over 
empyematous cavities. 

In addition, 2 patients have had further 
operative -_procedures on the side opposite 
the pneumonectomy. One had a resection 
of the superior segment of the left lower lobe 
alter a right pneumonectomy (Fig. 2), and 1 
had a wax pack plombage thoracoplasty on 
the left side after a right pneumonectomy. 

Late follow-up. The status of all patients in 
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Fic. 1. Preoperative roentgenogram of a patient with 
extensive tuberculosis of the left lung complicated by 
chronic empyema and a bronchopleural fistula. ‘This 
patient required a pleuropneumonectomy. 


this series was determined as of the first of 


January 1959. The longest period of follow- 


up was, therefore, 5 years and the shortest 
6 months. 

Of the 73 patients who survived pneu- 
monectomy, 70 have left the hospital. Seven 
of the 70 discharged patients died a year or 
more after leaving the sanitarium. Four of 
these deaths, or 5 per cent, were caused by 
pulmonary disease or direct complications 
thereof. ‘Two patients died of staphylococcus 
pneumonia, 1 of amyloidosis, and 1 of 
pulmonary hemorrhage from a tuberculous 
cavity in the remaining lung. Three pa- 
tients, or 4 per cent, died of nonpulmonary, 
nontuberculous causes—1 of carcinoma of 
the ovary, 1 as the result of an automobile 
accident, and 1 of heart disease. 

Of the 3 patients remaining in the sani- 
tarium, 2 have become strongly positive and 
have drug resistant organisms from cavities 
in the remaining lung. The third patient re- 
maining in the sanitarium is 1 of the 4 in 
whom empyema developed. He qualifies 








660 Surgery, Gynecology & Obstetrics + 


lic. 2. Preoperative roentgenogram of a patient with 
a destroyed right lung and a large cavity in the superior 
segment of the left lower lobe. ‘This patient underwent 


right pneumonectomy followed by superior segmentec- 
tomy of the left lower lobe. At the second procedure the 


contracted and diseased roentgenographic appearance of 


the left upper lobe was confirmed. 


for discharge but still requires daily dress- 
ings which cannot be provided at home. 

Of the 70 patients discharged from the 
sanitarium, in 37, or 49 per cent, the find- 
ings On sputum and gastric examinations 
have remained completely negative. ‘'wen- 
ty-one, or 28 per cent, have had isolated 
positive sputum or gastric findings but have 
not required rehospitalization. One pa- 
tient, 1.5 per cent, has become consistently 
positive, requiring readmission to another 
sanitarium. Four patients have been lost to 
follow-up examination. 

A graphic representation of these over-all 
results is presented in Figure 3. 


DISCUSSION 

When one lung is so severely damaged 
by tuberculosis that it must be removed, 
the contralateral lung is also likely to be in- 
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volved to some extent by the disease. This 
circumstance frequently makes the decisio1 
to perform a pneumonectomy for tubercu- 
losis more difficult than for conditions i 
which the contralateral lung is relativ ly 
normal. 

‘The answer to the problem of the proj.c 
selection of candidates for pneumonector 1y 
lies in a complete evaluation of the paticit 
from two aspects. First, the anatomic c's- 
tribution of disease in the lung to be }e- 
moved must be such that only pneumon 
tomy will be adequate for its eradicatio.. 
Second, the physiologic ability of the } .1- 
tient to survive on his remaining lung tiss'ie 
must be established. 

The preoperative evaluation of pneum»- 
nectomy candidates, therefore, may ¢ 
divided into anatomic and physiologic «s- 
pects. 


Anatomic evaluation. ‘The anatomic evalu. 
tion consists mainly of various roentgeno- 
graphic examinations and is concerned wii! 
the distribution and nature of the patholoy 


ic changes. Its purpose is to determine 1s 
exactly as possible which lobes and _ sev- 
ments are involved and whether the disease 


is cavitary, nodular, bronchiectatic, or of 
other form. 

This evaluation begins with routine pos- 
teroanterior and lateral films of the chest. 
In addition to current roentgenograms, a 
set of films taken at the time of most ex- 
tensive disease should be studied if possible. 
These earlier films may often give a trucr 
estimate of parenchymal damage than thie 
films made after a period of treatment. For, 
although treatment reduces the actual in- 
flammatory changes in the tissues, thus im- 
proving the roentgenographic appearance 
of the lung, resultant scarring, contracture, 
and compensatory emphysematous changes 
which may have taken place are not always 
fully appreciated. 

Laminagraphy is likewise a valiiable part 
of the examination. ‘The anteroposterior cuts 
are helpful for estimating the actual amount 
of parenchymal involvement and for more 
clearly demonstrating the presence ol a 
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cavity. The lateral cuts are valuable in de- 
termining the lobar and segmental localiza- 
tion of disease, because it is so often possible 
to demonstrate the interlobar fissures which 
serve as obvious landmarks. 

A bronchogram is frequently very re- 
vealing. In addition to possibly confirming 
the presence of cavities suspected from regu- 
lar films, at times this examination reveals 
bronchial changes which are significant of 
severe disease in an otherwise normal ap- 
pearing lung. It may further demonstrate 
extensive geographic 
lobes or segments due to contraction, which 
might otherwise go unrecognized. 

In addition to the 
evaluation described, these patients should 
probably be studied by bronchoscopy to 
determine the amount of inflammation 
present in the bronchus to be resected. 


roentgenographic 


Needless to say, any appreciable degree of 


active disease would predispose to bronchial 
complications in the postoperative period 
and would be an indication to delay opera- 
tion in the hope that further improvement 
might be obtained. 

Seventy-four of the 75 patients in this 
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Fic. 3. Immediate and long term surgical results in 75 
pneumonectomies. ‘The column on the right represents 
the bacteriologic status of the surviving discharged pa- 
tients. 

Fic. 4. An estimate of the amount of disease in the con- 
tralateral or ‘‘good”’ lung made at the time of admission 
to the sanitarium and immediately preoperatively. ‘The 
apparent increase in moderately advanced cases in the 
prepneumonectomy group resulted from the reclassitica- 
tion of severely diseased lungs after antituberculous drug 
therapy. 


series had bronchoscopic examination. One 
patient refused permission for this proce- 
dure. ‘The condition of the tracheobron- 
chial tree was described as within normal 
limits or only minimally altered in 39, 53 
per cent. ‘There was marked distortion of 
the tracheobronchial tree in 18 patients and 
bronchostenosis in In some of these pa- 
tients, the main bronchus to the involved 
3 millimeter 
lumen. Moderate or marked endobronchi- 


lung was stenosed to a 2 or 
5 


tis was noted in 14 instances and was severe 
enough in 4 cases to require rebronchoscopy, 
after an additional period of drug therapy, 
to make sure that the inflammatory process 
had subsided. 

Evaluation of the *-aood” 
lung. ‘The contralateral lung, or the lung to 
remain after pneumonectomy, was evalu- 
ated twice in each patient: at the time of 


contralateral or 


greatest disease—usually on admission to 
the hospital—and immediately before oper- 
ation. This evaluation generally included 
bronchograms and anteroposterior lamina- 
erams as well as routine chest films. Classifi- 
cation of the contralateral lung is presented 
in graphic form in Figure 4. 








662 Surgery, Gynecology & Obstetrics - 

The disease in the contralateral lung was 
classified as minimal if only infiltrates were 
present and if the involved lung tissue was 
definitely less than one-third of the ap- 
proximate volume of the lung. Forty of the 
75 patients, or 53 per cent, had minimal 
disease on the contralateral side, and in all 
of these patients the disease remained mini- 
mal or seemed to fade completely under 
drug therapy. 

The disease in the contralateral lung was 
classified as moderate if it involved lung 
tissue roughly equivalent to one-third the 
volume of the lung. Sixteen patients, or 21 
per cent, fell into this category. Of these pa- 
tients, the lungs of 5 cleared to the point 
where they were reclassified as minimal be- 
fore operation, and 11 were still classified as 
moderately diseased at the time of pneu- 
monectomy. 

Finally, 19 patients had disease in the 
contralateral or so called *“‘good”’ lung which 
occupied an amount of lung tissue es- 
timated to be more than one-third of the 
lung, and these were classified as severely 
diseased lungs. Of the 19 lungs so classified, 
7 cleared sufficiently by the time of opera- 
tion to be reclassified as moderately dis- 
eased. The remaining 12 were classified as 
severely diseased at the time of pneumonec- 
tomy. 

In the group of 35 patients with moder- 
ately diseased and severely diseased contra- 
lateral lungs, 21 had definite cavitation and 
6 additional patients had an area suggestive 
of cavity by roentgenography at the height 
of their disease. By the end of the prepneu- 
monectomy period of drug therapy, 7 of the 
definite cavities were thought to have closed. 
Thus, 14 patients with moderately or 
severely diseased contralateral lungs in 
there were definite cavities under- 
went pneumonectomy. 

In the long term follow-up examination 
of these 14 patients with particularly diffi- 
cult problems, 8 are doing well as outpa- 
tients. —I'wo remain in the sanitarium be- 
cause of persistently positive sputum, and 1 
patient who was discharged has been read- 


which 
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mitted to another sanitarium because of a 
bacteriologic relapse. ‘wo of these paticnts 
are among the late deaths, 1 of amyloidosis 
and 1 of pulmonary hemorrhage. ‘} he 
fourteenth patient has postpneumonectommy 
empyema and, although he has been cis- 
charged, he is unable to work. 

Physiologic evaluation. The physiologic ey al- 
uation consists of the various pulmon iry 
function tests, including bronchospirome| ry, 
and also, when indicated, cardiac cat ie- 
terization. Its purpose is to measure _ he 
functional capacity of the patient’s carc o- 
pulmonary system and to predict wheter 
he or she will survive the pneumonector iy, 
The physiologic evaluation of the pati nt 
begins with the routine determination of 
vital capacity, timed vital capacity, ad 
maximum breathing capacity. 

Although bronchospirometry may not be 
routinely in the preoperative 
evaluation of a pneumonectomy candida 'e. 
it was performed in almost all of the patieiits 
in this series. By this examination, the pcr- 
centage of total ventilation as well as oxygen 
uptake for each lung is determined. 

Partial pressures of oxygen and carbon 
dioxide in the peripheral arterial circulation 
were determined in some patients before 
and after exercise. 

Preoperative electrocardiographic  trac- 
ings on 65 of the 75 patients were available. 
Forty-eight of these were within normal 
limits. ‘Thirteen showed nonspecific 
normalities and 3 showed evidence of right 
ventricular hypertrophy. One patient had 
had a previous myocardial infarct. 

Another step in the physiologic evalua- 
tion of a few of these patients was catlie- 
terization of the right side of the heart, 
using the balloon tipped catheter. It was 
thus possible to occlude the artery to the in- 
volved lung. By this maneuver, a physiolovic 
pneumonectomy effected. Further- 
more, it was possible to measure’‘accuratcly 
any degree of pulmonary hypertension that 
may have been present. 

Interpretation of the results of these tests 


necessary 


ab- 


Was 


was made in the usual fashion. Regardless 











e of a 
atients 
d1dosis 

‘The 
ctomy 
Nn clis- 


c ev al- 
1On ry 
merry, 
Cat ie- 
rc ne 
arc \o- 
hetiier 
tol ty. 
atient 
ion of 


Not He 
rative 
lidaie, 
ities its 
e pcr- 
xygen 


arbon 
lation 
before 


trac- 
ilable. 
ormal 
ec ab- 
right 
t had 


valua- 
cathe- 
heart, 
t was 
he in- 
olovic 
rther- 
rately 
n that 


e tests 
irdless 








Langston and Milloy: PREUMONECTOMY IN PULMONARY TUBERCULOSIS 


of the results, however, personal evaluation 
and clinical judgment were the ultimate 
standards for selection. For example, 1 
young woman whose maximum breathing 
capacity was only 25 liters per minute had 
an eminently successful outcome. 

Indications for pneumonectomy. After evalua- 
tion of the patient by these anatomic cri- 
teria, pneumonectomy was advised if the 
pathologic changes were so extensive or so 
distributed as to render the salvage of any 
lung tissue impossible or improbable and 
if the physiologic evaluation indicated that 
the patient could withstand pneumonec- 
tomy. 

The most common indication for pneu- 
monectomy was a destroyed or nearly de- 
stroyed lung, as evidenced by one or more 
of the following changes in such magnitude 
as to preclude any possibility of saving lung 
tissue: Cavitation, bronchostenosis, caseous 
nodular disease, bronchiectasis, and carni- 
fied lung. Pleural disease necessitated pneu- 
monectomy if it was of such severity that the 
underlying lung could not be saved by de- 
cortication or resection in any combination. 
Extensive loss of function, without the fore- 
going compelling anatomic reasons, was not 
accepted as an indication for pneumonec- 
tomy. 

Antituberculous drugs. It is only since the 
advent of the antituberculous drugs that the 
resection of tuberculous lung tissue has be- 
come practicable. ‘The preferred program 
of therapy calls for an uninterrupted course 
of isoniazid, streptomycin, and para-amino- 
salicylic acid. Under this regimen, the 
roentgenographic appearance of the lungs 
improves, the endobronchial lesions heal, 
and the sputum usually becomes negative. 
When the disease has been thus controlled, 
as evidenced by a negative sputum and 
stabilization of the roentgenographic picture 
for a period of several weeks, remaining 
residuals of disease, and particularly those 
of a cavitary nature, are considered for re- 
section. 

Forty-one of the patients in this series, or 
55 per cent, underwent pneumonectomy 
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with the protection of these 3 primary anti- 
tuberculous drugs. Unfortunately, many of 
the patients in this series were victims of 
longstanding disease, and these ideal cir- 
cumstances did not prevail. Over the course 
of years, these patients had received inade- 
quate or interrupted regimens of drug ther- 
apy. As a result of this, strains of drug re- 
sistant tubercle bacilli had frequently de- 
veloped. 

When significant resistance to 1 or more 
of the 3 primary drugs had developed, 2 
supplementary drugs, viomycin and _ py- 
razinamide, were administered at the time 
of pneumonectomy. ‘Twenty-one of these 
patients, or 28 per cent, received viomycin 
and pyrazinamide or viomycin alone for 
added protection at the time of pneumo- 
nectomy. 

Finally, there was a third group of 13 
patients, 17 per cent, in whom there was 
partial or total drug resistance to most or all 
of the 5 previously mentioned drugs. ‘These 
patients were subjected to pneumonectomy 
under the protection of cycloserine with 
various combinations of the other anti- 
tuberculous drugs, depending on individual 
problems of drug resistance. In some severe 
cases of drug resistance, intravenous para- 
aminosalicylic acid was resorted to because 
the extremely high blood levels that can be 
obtained are thought to be effective to some 
degree even in the face of in vitro resistance 
to this drug as demonstrated by laboratory 
studies on the organisms. 

In spite of long periods of therapy with 
the 6 antituberculous drugs mentioned, 
many of these patients had such severe 
problems of drug resistance that their sputa 
never converted to negative. For this reason, 
26 of the pneumonectomies, or 34 per cent, 
were performed on patients with positive 
sputum. 

Although there is certainly added risk for 
the patient with positive sputum, undergo- 
ing pneumonectomy, the only alternative is 
the development of an increasingly resist- 
ant strain of Mycobacterium tuberculosis 
and ultimately the spread of the disease. 
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Even though utilization of the entire 
gamut of antituberculous drugs may fail to 
achieve control that is ideal, it will usually 
suffice to permit eradication of residual dis- 
ease that threatens the patient’s security. 
A more detailed account of the use of the 
antituberculous drugs in this series of cases 
will be presented elsewhere (1). 


SUMMARY 


Seventy-five consecutive pneumonecto- 
mies for tuberculosis performed in the past 
5 years are presented. ‘The primary indica- 
tion for operation was destroyed lung with 
associated cavitary disease. Six antituber- 
culous drugs were employed in various com- 
binations to bring about the best possible 
control of the tuberculous infection. 

There were 2 surgical deaths in this series, 
a mortality of 2.5 per cent. The other signi- 
ficant surgical complications were 4 cases 
of empyema, 1 of which was associated with 
bronchopleural fistula. 


Seventy of the 75 patients have been dis. 
charged from the sanitarium. Among those, 
there have been 4 pulmonary or tuberculous 
deaths, 2 as a result of staphylococcus pneu- 
monia, 1 from amyloidosis, and 1 from 
hemorrhage from a tuberculous cavity. One 
patient has had a bacteriologic relapse re- 
quiring rehospitalization. Three patients 
have died of unrelated causes, and the re- 
mainder have returned home, many to em- 
ployment. 

Thus, pneumonectomy or pleuropneu- 
monectomy can be highly rewarding as a 
means of salvage in advanced tuberculosis, 
To achieve this end, the operation must be 
carried out only after the most careful 
evaluation of the patient and under circum- 
stances of the maximum control of the dis- 
ease that is possible. 
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THE NATURE OF PAIN IN THE LATE STAGES 


OF CANCER 


FRANK TURNBULL, M.D., Vancouver, British Columbia, Canada 


THE EVALUATION of painful states which 
may occur in the late stages of cancer is of 
concern to surgeons. In these cases a con- 
sideration of the clinical problem is seldom 
easy. A brief history and a short examina- 
tion may only serve to reveal a kaleido- 
scopic, indigestible jumble of facts. One is 
tempted to consider the patient without the 
pain, or vice versa. The combination is too 
confusing. 

Nielsen has said that when he has fin- 
ished the history of a case and still does not 
have a fairly good concept of the diagnosis, 
he begins to feel uneasy. “‘As one proceeds 
with history one thinks in terms of the most 
likely lesion and makes a tentative diagno- 
sis, proceeds with more questions and con- 
tinually revises the tentative concept.”’ Niel- 
sen’s method requires a well stocked mind. 
It illustrates the dictum that brilliant diag- 
nosticians are those who remember and 
consider the most possibilities. How does 
one learn to apply these precepts to a con- 
sideration of pain that is associated with the 
late stages of cancer? 

In spite of an extensive literature about 
cancer, little has been published about the 
late stages. By this time patients are usually 
under the care of their family doctor. His 
principal concern is moral and _ physical 
support. He is not likely to feel any need 
for another opinion. But he may have heard 
or read that certain types of intractable pain 
can be relieved by surgery. ‘Thus, the neuro- 
surgeon is introduced. He brings new hope, 
but admits at once that he can only supply 
certain technical skills. In case this limi- 
tation may not be accepted, he usually 
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begins to plan an avenue of escape before 
taking any steps toward a decision about 
special treatment. His limitations as a spe- 
cialist in pain are very apparent. There is 
no lack of technical ability which he has 
learned by watching his teachers. Some- 
how, the clinical acumen, which he ex- 
pected to acquire by experience, has not 
developed. He has not been able to organize 
his scattered experience into practical clini- 
cal concepts. 

Clinical studies that involve the necessity 
of repeated observation of a number of pa- 
tients over a number of years are like Sind- 
bad’s old man. They soon become heavier 
than one expects. I chose to observe the 
vagaries of pain in 100 consecutive patients 
with carcinoma of the cervix for a period of 
5 years, commencing at the time of their 
initial treatment. ‘These observations were 
conducted at the British Columbia Cancer 
Institute. The figure 100 provided a group 
that would arrive at the Institute within 
2 years, and the figure 5 was a concession 
to the widely accepted international 5 year 
cure rate. 

The study was initiated with two major 
premises: (1) that closer observation of pa- 
tients with pelvic carcinoma would reveal 
that cordotomy should be employed more 
frequently; and (2) that a better under- 
standing of the pain would allow these cases 
to be detected at an earlier stage. A de- 
termined effort was made to maintain a con- 
tinuing close contact with 100 patients. Out 
of 104 consecutive cases only 3 were lost 
before the end of 5 years. During the first 3 
years the observations piled up. They were 
a conglomerate and confusing record of 
human misery. The complexity, extent, and 
calamitous nature of the woes that affected 
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lic. 1. Survival after treatment in 49 cases. 


the group who were doomed to die almost 
obliterated the view of other patients who 
were living fairly normal lives. 

Because of the known “‘cure rate,”’ it was 
expected that 50 per cent of the initial 100 
patients would not survive beyond the 5 
year study period. It was not appreciated 
that 50 fatal cases would provide such an 
intense spectrum of sickness, nor that pains 
would appear so frequently in so many 
different settings. About halfway through 
the study it became easier to identify those 
who were unlikely to survive longer than a 
year, but no easier to predict their probable 
painful course in the late stages. It almost 
appeared that 50 fatal cases of pelvic carci- 
noma would require 50 operational defini- 
tions of pain. Some patterns of pain were 
already evident, but at this stage the ob- 
server was submerged in an endeavor to 
keep up the records. By the fourth year, the 
very ill were thinning out, and the majority 
of those who remained presented little or 
nothing that was noteworthy. At the end 
of 5 years one of the initial predictions has 
been clearly confirmed, i.e., that about half 
of the patients would live. The study in- 
directly provides an apparent justification 
for the empiric 5 year cure figure, because 
the 51 who survive are nearly all active and 
well, though well known statistics indicate 
that at 10 years there will be a further ‘“‘fall- 
out.” 

Prior to, or during the commencement of, 
treatment, all of the patients were checked 
over by several medical examiners and a 


social service worker. When they were inter- 
viewed the majority were entirely free of 
pain. A note was made of previous painful 
experiences whether from menses, child- 
birth, illness, or injury. The life story was 
evaluated from the standpoint of experience 
with misery, insecurity, and anxiety. The 
patient’s attitude to cancer was considered, 
So far no significant correlations have been 
noted with any of these factors. One previ- 
ous ailment—sciatica—may be a cause of 
diagnostic confusion in the terminal stages. 

It is of interest now to reconsider the 
premise that initiated this study in the light 
of experience. Should cordotomy be em- 
ployed more frequently? Would closer at- 
tention reveal many more patients who 
would benefit by cordotomy? To answer 
these questions, it is proposed to discuss 
data that have been derived from observa- 
tions on those patients whose entire clinical 
course has been recorded, i.e., the 49 fatal 
cases. ‘They will be considered here as an 
isolated group. In the classification of these 
data certain empiric titles have been used 
which were introduced in a previous paper 
(2). They have been applied to a group of 9 
clinical syndromes and represent the chief 
features of 9 distinctive forms of painful 
experience as follows: 


1. Syndrome of painful skin areas from radiation 
reaction. 
2. Syndrome of dysuria. 
. Syndrome of hydronephrosis. 
. Syndrome of unilateral iliac thrombophlebitis. 
. Syndrome of rectal reaction. 
6. Syndrome of ulceration and necrosis around the 
cervix. 
7. Syndrome of previous backache and/or sciatica. 
8. Syndrome of metastases to bone. 
9. Syndrome of involvement of lumbosacral plexus. 


wm & WH 


Other painful syndromes could be elab- 
orated but a further refinement does not 
appear to be necessary for a group of this 
size. The 49 patients lived for various 
periods from 2 months to 5 years (Fig. 1). 
Six of them died from other causes. Ten 
were obviously in serious trouble within | 
month of conclusion of treatment and suc- 
cumbed in an average of 10 months. The 
remaining 33 had varying periods of normal 
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life before they eventually died of cancer. 
The 6 principal syndromes—hydronephro- 
sis, thrombophlebitis, recurrent cervical 
erosion, rectal reaction, bone metastases, 
lumbosacral plexus involvement—did not 
follow any regular pattern in respect to the 
time of appearance, duration, or relation 
to other syndromes (Fig. 2). They usually 
occurred singly or in pairs, and rarely more 
than 3 at a time. All of them, except rectal 
reaction, provided strong presumptive evi- 
dence of recurrent cancerous disease. When 
rectal reaction occurred at a comparatively 
early stage it usually turned out to be due 
to the effects of radiation rather than cancer. 
In later stages its occurrence was more 
likely to indicate recurrent disease or a com- 
bination of recurrent disease plus the effects 
of secondary radiation. Hydronephrosis or 
thrombophlebitis frequently preceded posi- 
tive signs of recurrent growth by several 
months. 

None of those who died of other causes or 
those who were in serious trouble within 
a month of conclusion of treatment were 
considered for cordotomy. In the 33 remain- 
ing patients, cordotomy was performed on 5 
and seriously considered in a further 8. 
Three of the 5 were completely relieved of 
pain. The other 2 received distinct benefit 
but not total and permanent relief. 

In 8 patients cordotomy was considered 
an average of 7 months before death. ‘They 
were all bona fide candidates in respect to 
unequivocal evidence of recurrent cancer 
and intense pain. The reasons for nonper- 
formance of cordotomy were various. It is 
easy for all concerned to procrastinate about 
cordotomy in such cases, and some of them 
did this because of slight gains from tran- 
quilizers, or from fear. After months of 
trouble and other symptomatic major oper- 
ations such as nephrectomy and colostomy, 
there is little heart for a further major 
operation. An unforeseen secondary growth, 
such as pulmonary, may be just about to 
develop and display itself on the eve of 
operation. 

In 1 case of obvious pelvic signs of recur- 
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rence, hydronephrosis, and lumbosacral 
pains, the patient was prepared for opera- 
tion and then overnight a weak lower leg 
and foot drop developed with numbness 
and marked lessening of her pain. Opera- 
tion was postponed, but severe pains re- 
curred within a month and continued for a 
further 5 months. The opportunity for 
cordotomy had been lost. 

A brief report of the most difficult case 
of “considered cordotomy” will serve to 
illustrate the complexity and variety of 
problems that may be encountered. 


Mrs. F., 57 years old, with a stage 3, grade 2 lesion, 
was admitted with a history of many years of back- 
ache and occasional sciatica. Roentgenograms demon- 
strated marked narrowing of the lumbosacral disc 
and evidence of a degenerative osteoarthritis of the 
spine. She had ureteral stricture and mild cystitis. 
The conventional radiation therapy for cancer was 
uneventful. The initial clinical course was quite 
smooth. Even at 7 months when pelvic examination 
suggested recurrence on the left side there were no 
symptoms. At 23 months, she began to have pain in 
the left loin and hip, radiating to the left leg, along 
with a dull pain in the lower part of the back. Cor- 
dotomy was considered at 28 months. She had dis- 
comfort down the front of both thighs and was getting 
up several times at night because of pain in her back 
and left hip. The orthopedic surgeon advised a low 
back belt. Pelvic examination indicated advancing 
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disease. At 30 months, her pains had not been helped 
by the low back belt. She then had additional pain 
across the lower part of the abdomen. Curiously, a 
competent observer reported at this stage that pelvic 
examination was negative. She improved with chlor- 
promazine, and at 32 months lobotomy was con- 
sidered. At 36 months, pains in lower part of the back 
and both buttocks were very severe. She was taking 
large quantities of an aspirin-codeine compound. X- 
ray examination of her back was repeated and did not 
disclose any significant change. At 37 months she 
was weak and shaky, with pain in the abdomen and 
tarry stools. At 40 months, a laparotomy was per- 
formed with negative findings. Her pains were easier 
for a couple of months. When they recurred they 
were thought to be psychoneurotic. Psychiatrists saw 
her, and she was given a series of shock treatments. 
Her pains were worse after this. A repeat intravenous 
pyelogram in the forty-seventh month demonstrated 
left hydronephrosis. A left nephrectomy was per- 
formed. Very severe pains continued in her back and 
down her legs. In the forty-eighth month left throm- 
bophlebitis developed, and by the fiftieth month the 
left leg was paralyzed. She became totally paraplegic 
and died at the end of 52 months. Postmortem exami- 
nation disclosed very extensive destruction of the 
entire lumbar spine by secondary carcinoma. A large 
paraspinal cyst containing necrotic debris displaced 
the abdominal organs. There was no direct invasion 
of abdominal or pelvic viscera. 


It is difficult to understand, in retrospect, 
why cordotomy was not performed when it 
was first seriously considered at 28 months. 
One could not have predicted that she was 
going to live for another 24 months and 
undergo so much suffering. After a clear 
course of almost 2 years, the rapid develop- 
ment of an intractable low back and sciatic 
pain along with reasonable objective evi- 
dence by pelvic examination of persistent 
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disease provided sufficient evidence for the 
operation. But her history of previous sciati- 
ca and the collapsed lumbosacral disc raised 
serious doubts and allowed all concerned 
to procrastinate. The laparotomy and ne- 
phrectomy in the later stages were useless 
procedures. They were performed by sur- 
geons who believed that desperate measures 
were necessary to relieve the pain. Cor- 
dotomy would have been preferable, but 
rational consideration no longer prevailed. 


SUMMARY 

This has been an account of what might 
be termed the history of ‘unnatural’ pain 
which appears in the late stages of pelvic 
carcinoma. The survey has suggested a 
method of analyzing the painful experi- 
ences. It has also emphasized their com- 
plexity and the consequent difficulty of 
making a decision about definitive surgical 
treatment for relief of the pain. In more 
than half of the patients for whom cordotomy 
was seriously considered, the operation was 
not performed. In retrospect, most of these 
patients would have received sufficient bene- 
fit to have justified the procedure. It is not 
an easy decision, and in these cases it is 
never difficult to find a reason for post- 
ponement. 
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THE USE OF PHENAZOCINE (PRINADOL) 


IN SURGICAL PATIENTS 


STEPHEN J. PREVOZNIK, M.D., and JAMES E. ECKENHOFF, M.D., 


Philadelphia, Pennsylvania 


PHENAZOCINE (1,2,3,4,5,6-hexahydro-8- 
hydroxy-6,11-dimethyl-3-phenethy]-2,6- 
methano-benzazocine) is a new, potent, 
synthetic, analgesic narcotic of the benzo- 
morphan series. It was first reported in 1957 
by Eddy, Murphy, and May (2) and by 
May and Fry (3, 4). Their initial experi- 
ments revealed potent analgesic effects with 
minimal side actions. Subsequent studies in 
man have suggested the drug to be highly 
effective, less addicting than morphine, and 
worth extensive clinical trial. In the present 
article data are presented from a clinical 
study of this drug in 778 surgical patients. 
These data are in addition to those pre- 
viously reported (1). 

Phenazocine (prinadol) has been given to 
this series of patients (346 males and 432 
females) for the following purposes: for pre- 
anesthetic medication, as an anesthetic 
adjuvant, for the relief of postanesthetic 
restlessness or immediate postoperative pain, 
and for the relief of postoperative pain in the 
ward. 


PREOPERATIVE MEDICATION 


Sixty patients, ranging in age from 11 to 
76 years, received phenazocine—usually 1.5 
or 2.0 milligrams intramuscularly—1 hour 
prior to operation, in combination with a 
belladonna derivative and, in a few in- 
stances, 100 milligrams of secobarbital or 
pentobarbital. Fifty-two patients appeared 
calm and relaxed prior to induction of anes- 
thesia, and 2 patients slept on their litters 
awaiting operation. Six patients appeared 
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alert and apprehensive of the forthcoming 
anesthesia and operation. Side effects noted 
prior to induction consisted of nausea in 2 
patients and tachycardia in 1. It was not 
possible to establish the presence or absence 
of a relationship between preoperative med- 
ication and postoperative complications. 
Four patients complained of nausea and 2 
patients vomited postoperatively in the 
ward. 


ANESTHETIC ADJUVANT 


In 323 patients, ranging in age from 3 to 
84 years, phenazocine was used as an ad- 
junct to anesthesia. The drug was injected 
into the tubing of an intravenous infusion of 
5 per cent glucose in water usually in 0.5 
milligram doses. ‘The purposes for which the 
drug was injected were to supplement gen- 
eral anesthesia with nitrous oxide and thio- 
pental, to decrease the thiopental require- 
ment, or to diminish respiratory effort when 
controlled respiratory techniques were being 
employed. In 36 patients, after administra- 
tion of phenazocine, no more, or much less, 
thiopental than previously used was re- 
quired to maintain the desired plane of 
anesthesia. In 10 patients phenazocine 
stopped singultus. In 15 patients the anes- 
thesiologist thought the drug ineffective for 
the purposes employed. In the remainder, 
phenazocine produced the effect sought by 
the anesthetist. 

Side effects. In 3 patients a decrease in 
blood pressure followed the intravenous in- 
jection of phenazocine. In each case, the 
blood pressure was above preoperative levels 
prior to injection, probably because of pain 
perception, and the decline in pressure was 
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to a level normal for the patient. In 8 pa- 
tients respiratory rate slowed. In none was 
the slowing appreciable nor was respiratory 
assistance required except when apnea was 
deliberately produced in combination with 
an anesthetic and a relaxant. Urticarial re- 
actions, such as sometimes are seen along 
the vein when meperidine is injected intra- 
venously, were not observed. 


POSTOPERATIVE RESTLESSNESS 


One hundred sixty-two patients exhibited 
postoperative restlessness in the recovery 
room and were given 0.5 to 1.5 milligrams 
of phenazocine intramuscularly, the amount 
depending upon the condition of the pa- 
tient and the degree of restlessness. In 78 
patients the restlessness was severe enough 
to be classed as emergence delirium. Sixty- 
eight patients slept after the injection. A 
quieting effect was usually manifest in 5 to 
10 minutes, with sleep occurring almost im- 
mediately upon quieting. A tabulation of 
the results observed is found in Table I. 

Side effects. The blood pressure was low- 
ered in 14 patients, but in each instance the 
patient was excited, required restraint, and 
the blood pressure was above preoperative 
or operative levels. In all instances, the de- 
cline in pressure was to normal levels as 
quieting occurred. Hypotension below levels 
normal for the patient was not observed. 
Bradycardia was observed in 9 patients. 
Pulse rates of 100 to 112 decreased to 60 to 
68 as the patients quieted from their excite- 
ment. Respiratory rate in 2 patients was re- 
duced 8 and 16 breaths per minute. This 
reduction occurred with sleep and lasted as 
long as the patient slept. Two patients com- 
plained of nausea and 2 retched. On the 
other hand, nausea was relieved in 2 pa- 
tients, and retching stopped in 4 patients. 


POSTOPERATIVE PAIN IN THE RECOVERY ROOM 


In the immediate postoperative period 
165 patients were given 0.5 to 1.5 milligrams 
of phenazocine intramuscularly for the relief 
of pain. The amount given was dependent 
upon the patient’s condition and severity of 


pain. The results are presented in Table I, 
Forty-one of these patients went to sleep 
within an average of 7 minutes after receiv- 
ing the drug. Sleep lasted from 10 to 30 
minutes. Phenazocine in 0.5 and 1.0 milli- 
gram doses was used 10 times in patients 
with labile or below normal blood pressures, 
80/50 and below, without a hypotensive re- 
sponse. In 7 instances the blood pressure 
increased after phenazocine. Pain relief 
lasted the duration of the patient’s stay in the 
recovery room (30 minutes to 2 hours) in all 
but 10 patients in whom pain sensation re- 
turned, usually within an hour. 

Side effects. A transitory decline in blood 
pressure, none below 90/60, was observed in 
3 patients. Bradycardia was seen once when 
a pulse rate of 80 was reduced to 60. None of 
these complications required treatment. 
Four patients became nauseated and 4 
retched after receiving the drug. In 1 pa- 
tient mild generalized urticaria developed. 
None exhibited clinical respiratory depres- 
sion. 


POSTOPERATIVE PAIN 


For 2 months phenazocine was the sole 
narcotic used on one surgical service. Sixty- 
eight patients received single doses of 1.0 to 
6.0 milligrams of the drug intramuscularly. 
The average dose was 2 milligrams. ‘These 68 
patients amassed a total of 286 patient-dose 
days; a patient-dose day is defined as an 
individual patient receiving 1 or more doses 
on any particular day. The average number 
of doses per patient per day was 2. Approx- 
imately 600 doses of phenazocine were given 
in the 2 month period. The reasons for in- 
jecting the narcotic varied from relief of pain 
after surgical dental extractions to therapy 
after laminectomies for spinal cord tumors. 
The patients’ ages varied from 11 to 84 
years. The degree of relief of pain and the 
number of patients involved are shown in 
Table I. Only 1 patient failed to éxperience 
noticeable relief of pain. This patient had an 
anal fissurectomy and received two 1.5 
milligram doses 3 hours apart without relief. 
Pain relief occurred, on the average, within 
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TABLE I.—RESULTS OF THERAPY 





Total No. of Results* 
Indication patients Complete Excellent Good Fair None Comment 
Postoperative restlessness. . 162 38 76 27 16 5 9 patients experienced 
a return of restlessness 
Recovery room pain...... 165 16 55 61 20 13 10 patients experienced 
a return of pain 
Postoperative pain........ 286 T 101 124 53 7 1 None 


*Complete—No pain, even upon motion. 
Excellent—No pain, except upon motion or coughing. 
Good—Some pain detectable but comfortable. 
Fair—Pain attenuated but still present. 


{Only 68 patients involved in this category; 286 equals the number of patient-dose days (see text for description). 


15 minutes. In 92 of the 286 patient-dose 
days, the patient slept after receiving the 
drug. In almost every case the patient at- 
tributed sleep to pain relief and not to a 
sedative effect of the drug. ‘The majority— 
208 of the 286 patient-dose days—expressed 
a sensation of relaxation after receiving 
phenazocine without euphoria or a loss of 
mental clarity. Few complained of groggi- 
ness or drowsiness. One patient expressed 
fanciful ideas after receiving the drug. 

Side effects. ‘The most common side effect 
observed was that the injections stung in 8 
of 68 patients. Two patients complained of 
headache. Nausea or vomiting was expe- 
rienced by 3 patients. Three patients exhib- 
ited clonic movements of all four extremities 
after receiving the drug. Two of these pa- 
tients were found to be hypocalcemic. Sub- 
sequent doses in both had no effect upon 
body movements. The third patient was a 
healthy, normal male who noted clonic 
movements once for a brief interval after 
injection of phenazocine. This patient re- 
ceived no further phenazocine. Significant 
hypotension was seen in 1 patient after 
phenazocine administration. ‘This man had 
a spinal cord tumor and required 6 milli- 
grams of phenazocine for pain relief; the 
highest dose used. He became hypotensive 
only after the last of 10 doses of 6 milligrams 
each and required phenylephrine—10 milli- 
grams per 500 milliliters of 5 per cent glu- 
cose—by intravenous drip for 4 hours to 
support his blood pressure. He subsequently 
became similarly hypotensive after 15 milli- 
grams of morphine sulfate which did not 
relieve his pain as well as did the phenazo- 


cine. No respiratory depression, dizziness, or 
constipation was recorded. 


DISCUSSION 

The data presented here confirm and 
amplify our prior report on phenazocine. 
We continue to find it a potent narcotic with 
a rapid onset of action and with minimal 
side actions. The duration of effectiveness 
appears to be equal to, or longer than, equi- 
potent doses of morphine. Previously, the 
relative potency of phenazocine to morphine 
appeared to be 1 to 10. This is still thought 
to be true when the drug is used during or 
immediately after anesthesia. However, our 
experience in the wards suggests that the 
relative potency is more likely to be 1 to 4 
or 5. The difference in the two situations is 
probably explicable on the basis that phen- 
azocine combined with other depressants 
is more potent than the drug administered 
alone. This is a usual finding when narcotics 
are given to patients already under the in- 
fluence of a depressant. Our experience sug- 
gests that a synergetic effect between phen- 
azocine and other depressants may be more 
prominent than with other commonly em- 
ployed narcotics. ‘The matter is worth in- 
vestigating further. 

The undesirable side actions of phenazo- 
cine are those of all other narcotics. How- 
ever, the incidence of appearance of these 
side actions does appear smaller than with 
morphine, meperidine, and allied drugs. 
‘The exact comparison of such incidence will 
depend upon data obtained in a blind study 
presently in progress. There are observa- 
tions, however, to suggest that phenazocine 
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does have the specific ability to block chemo- 
receptor induced vomiting. While some 
vomiting or retching was noticed after phen- 
azocine in this study, again the relative in- 
cidence depends upon further study. 

Phenazocine does not appear to produce 
the euphoric or dysphoric effects of mor- 
phine although patients have described “‘re- 
laxation”’ after receiving the drug. Sedation 
or central depression does not appear to be 
a prominent action. It is possible that when 
sedation is desired as well as analgesia, a 
small dose of barbiturate—30 to 50 milli- 
grams of secobarbital or pentobarbital— 
should be added. If more sedation is re- 
quired and the amount of barbiturate is in- 
creased, the phenazocine dose should be 
decreased. 

While no addictive properties of phenazo- 
cine were encountered in this study, no at- 
tempt was made to study this aspect of the 
problem. One patient received 3 milligram 
doses 2 to 3 times a day for 8 weeks and ex- 
hibited no untoward effects when the drug 
was abruptly withdrawn. A second patient 
with a metastatic spinal cord lesion received 
4 milligram doses, intramuscularly, 2 to 3 
times daily, alternating with 64 milligrams 
of dextropropoxyphene by mouth, and 
claimed excellent pain relief. He remained 
on this regimen for 8 weeks without showing 
dependency or tolerance. Isbell and co- 
workers (5) have obtained data to suggest 
that the addictive liabilities of phenazocine 
are less than those of morphine or meperi- 
dine. If these observations are substantiated, 
phenazocine would have a strong appeal to 
supplant the more addictive substances. 

Respiratory depression has not been a 
prominent side reaction with our use of 
phenazocine although this observation is 
undoubtedly due to use of low doses intra- 
venously during operation and intramuscu- 
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larly in the immediate postoperative period. 
There are data to show that phenazocine 
does depress respiration even though this has 
not been found to be a clinical problem. 
There is no question, however, that if larger 
doses are injected intravenously or intra- 
muscularly respiratory depression or apnea 
will ensue. Because of the lack of frequent 
respiratory depression, adaptability of the 
drug to obstetric practice would seem prom- 
ising. Studies in this field are under way in 
other institutions. 


SUMMARY 


The effects of a new benzomorphan deriv- 
ative, phenazocine, were studied in 778 pa- 
tients. By using predominantly the intramus- 
cular route, the drug has provided effective 
analgesia in the 1 to 2 milligram dose range. 
In the treatment of postanesthetic restless- 
ness or immediate postoperative pain, 0.5 
to 1.5 milligrams have proved adequate. 
Evidence of circulatory and respiratory de- 
pression was observed, but the incidence of 
such reactions has been small. The drug was 
used in hypotensive states without further 
lowering of blood pressure. Gastrointestinal 
side effects were uncommon. 
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EFFECTS OF ANTIALDOSTERONE COMPOUNDS 
(SPIROLACTONES) ON THE ANTINATRURESIS OF THE 
UPRIGHT POSITION IN PREGNANCY 


L. D. LONGO, M.D., and N. S. ASSALI, M.D., Los Angeles, California 


Ir HAS BEEN previously demonstrated (1) 
that venous pooling induced by the assump- 
tion of the upright position in pregnancy 
produces a striking decrease in the excretion 
of water, sodium, and chloride with a con- 
comitant fall in the renal plasma flow and 
glomerular filtration rate. Although the 
exact nature of these changes is somewhat 
complex, it was thought that at least two 
major factors contribute to the antinatrure- 
sis. The first and most immediate one is the 
fall in the glomerular filtration rate which, 
by decreasing the filtered load of sodium, 
stimulates its reabsorption by the renal tu- 
bules. The second factor which probably 
represents a delayed response is reflected by 
an increased secretion of aldosterone aimed 
most likely at sustaining tubular reabsorp- 
tion of sodium even after the glomerular 
filtration rate has returned to normal levels. 
These two factors represent the chief homeo- 
static mechanism by which the organism 
attempts to compensate for the blood se- 
questration induced by venous pooling. 

Since it has been shown by Kagawa and 
Cella that certain recently synthetized 
steroids, 3-(3-oxo-17B-hydroxy-19-nor-4- 
androsten-17a-yl) propionic acid lactone 
and its 19-nor analog (chemically spirolac- 
tones), block the sodium reabsorption in- 
duced by aldosterone, it was thought of in- 
terest to investigate their action on the an- 
tinatruresis -of the upright position. We 
hoped that these studies might throw fur- 
_ From the Department of Obstetrics and Gynecology, Univer- 
sity of California, Los Angeles. 

This study was supported by grants from the National Heart 
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ther light on the contribution of aldosterone 
to the sodium retention of venous pooling 
and also on the usefulness of these com- 
pounds as saluretic agents. 


MATERIAL AND METHODS 


Ten normally pregnant patients who had 
no history of cardiovascular or renal dis- 
eases volunteered for the study. The age 
varied between 22 and 35 years, and the 
duration of pregnancy varied between 32 
and 40 weeks. The patients were admitted 
to the hospital and kept on a diet containing 
85 milliequivalents of sodium as sodium 
chloride per day. Control studies consisted 
of 3 to 4 periods of 12 hours’ duration each 
of ambulation alternated with similar pe- 
riods of recumbency. During these periods, 
no drug of any kind was administered. ‘The 
treatment phase of the studies during which 
the spirolactone compound was adminis- 
tered followed immediately the last control 
period and consisted of 4 to 7 similar pe- 
riods of recumbency and ambulation. Six 
patients received the drug orally in the 
amount of 1,000 to 1,200 milligrams divided 
into 4 doses per day; 2 received it dissolved 
in propylene glycol in the dose of 250 milli- 
grams every 6 hours, and to the remaining 2 
patients, the drug was given in aqueous 
suspension in the dose of 250 milligrams 
every 6 hours. 

During each period, the patient’s intake 
and output as well as the urinary sodium, 
potassium, and creatinine were measured 
by methods which have been described 
elsewhere (1). The excretion of these ions 
was computed for each of the 12 hour 
periods. 
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TABLE I.—AVERAGE EXCRETION OF SODIUM AND POTASSIUM IN THE CONTROL PERIODS AND DURING 
THE ADMINISTRATION OF SPIROLACTONE 


eee |, | ae 
Na 


Na K 

Patient mEq./12 hrs. mEq./12 hrs. mEq./12 hrs. mEq./12 hrs. 
A. B. 

Recumb. 31 2 52 22 

Ambul. 24 (23) 25 113 (—117) 25. Oral 
G..k. 

Recumb. 100 26 64 i 

Ambul. 78. (22 7 22 (66) 16 Oral 
Bi. 

Recumb. 64 45 55 24 

Ambul. 16 (75) 58 54 (2) 105 Oral 
M. S. 

Recumb. 80 38 45 23 

Ambul. 64 (20) 38 71 (—58) 59 Oral 
P.B. 

Recumb. 84 22 63 29 

Ambul. 23 (73) 20 58 (8) 27. “Oral 
M. L. 

Recumb. 67 32 67 36 

Ambul. 32 (52) 25 55. (18) 32 Oral 
jJ. M. 

Recumb. 69 27 26 24 Aqueous 

Ambul. 36 (48) 27 24 (8) 12 i.m 
FG. 

Recumb. 46 20 36 Aqueous 

Ambul. 24 (48) 24 1 G7) 65 i.m 
M. H. 

Recumb. 38 37 31 34 Propylene 

Ambul. 13 (66) 38 36 (—16) 54 glycol 

i.m. 

(Se: | 

Recumb. 26 26 15 16 Propylene 

Ambul. 16 (38) 54 20 (—33) 32 glycol 





is : 


= Treatment period_____ 





i.m,. 


The numbers in parentheses represent the percentage of change in sodium excretion from recumbency to ambulation. 


RESULTS 

In Table I are presented the data on the 
effects of the spirolactone on the excretion 
of sodium and potassium. In it are listed for 
each patient the average values observed 
during recumbency and ambulation both in 
the control and in the treatment periods. 
Figure 1 illustrates a typical example of an 
entire experiment. It can be seen that in the 
control periods, the excretion of sodium was 
less during ambulation than during recum- 
bency. Potassium excretion changed incon- 
sistently. After the administration of spiro- 
lactone, the antinatruresis of ambulation 
was partially blocked and every patient ex- 
creted more sodium than when she was am- 
bulating but without treatment, whether the 
drug was given orally or parenterally. 


DISCUSSION 


The contribution of aldosterone to the 
sodium retention induced by venous pool- 


ing still remains a disputed question. It has 
been shown by various investigators that 
this hormone is definitely connected with 
sodium regulation of the body and that one 
of the main stimuli which evoke its libera- 
tion by the adrenal cortex is the redistribu- 
tion of the circulating blood volume be- 
tween the arterial and venous sides of the 
vascular bed. Decrease in the effective cir- 
culating blood volume such as occurs in 
hemorrhage or in venous stagnation evokes 
an acute homeostatic response which is re- 
flected by a fall in renal .plasma flow and 
glomerular filtration rate. This fall which 
may vary in magnitude and duration ac- 
cording to the degree of blood sequestration 
stimulates sodium reabsorption by the renal 
tubules. Whether in this acute phase 
aldosterone plays any role in the sodium 
retention is not as yet well determined 
mainly because the methods available tor 
assaying this hormone in urine require large 
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aliquots which can be collected only after 
several hours of standing or ambulation. 
However, the data obtained from patients 
ambulating for 2 hours and those collected 
from patients ambulating for 6 or more 
hours suggest that aldosterone plays a role 
in the sodium retention of venous pooling. 

The present studies which were _per- 
formed on subjects undergoing periods of 
prolonged ambulation and standing show 
that the sodium retention which accom- 
panies the upright position is partially cor- 
rected by the administration of spirolactone 
either orally or parenterally. ‘The reason for 
the lack of complete blockade in certain 
instances is the probable existence of factors 
other than aldosterone which may con- 
tribute to the sodium retention of ortho- 
stasis. Nevertheless, the present data add 
more evidence to the hypothesis that at 
least a part of the sodium retention induced 
by orthostasis is due to aldosterone secretion 
and that this part can be blocked by 
spirolactone. 

The evidence that the chief action of these 
drugs is to counteract the effects of aldos- 
terone on the renal tubules seems to be 
convincing. It has been shown by Wiggins 
and associates that these drugs do not alter 
the glomerular filtration rate or the acid- 
base balance of the body. When they are 
given concomitantly with mineralocorti- 
coids, the effects of the latter on sodium re- 
absorption and potassium excretion are 
blocked, as described by Ross and Bethune. 
Furthermore, administration of these drugs 
to patients with hyperaldosteronism or to 
patients with cardiac or cirrhotic edema has 
shown that these compounds promote a 
certain degree of sodium diuresis. Whether 
they will be of any use in the treatment of 
true edematous state still remains to be 
determined since they do not offer any ad- 
vantages over the currently available diu- 
retic agents except perhaps their negligible 
effect on potassium excretion. However, 
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Fic. 1. Data on sodium and potassium excretion from 
1 pregnant patient during recumbency and ambulation 
in the control and treatment periods. Note that in the 
control periods, during which no drug was employed, 
ambulation was accompanied consistently by a fall in 
sodium excretion. When spirolactone was administered, 
the sodium retention induced by ambulation was sig- 
nificantly blocked. Potassium excretion changed incon- 
sistently both in the control and treatment periods. 


they might be useful in edematous condi- 
tions which are refractory to other diuretics. 


SUMMARY AND CONCLUSION 


1. The effects of antialdosterone steroids 
(spirolactone) on the antinatruresis induced 
by the upright position were investigated in 
10 pregnant patients. 

2. In control periods when no drug was 
given, ambulation was consistently accom- 
panied by a decrease in sodium excretion. 

3. Administration of spirolactone orally 
or parenterally partially blocked the sodium 
retention induced by ambulation. 

4. These data further support the hypoth- 
esis that aldosterone plays a certain role 
in the antinatruresis of the upright posi- 
tion. 
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EVALUATION OF DIAGNOSTIC ABDOMINAL 
PARACENTESIS WITH EXPERIMENTAL 


AND CLINICAL STUDIES 


JAMES W. GIACOBINE, M.D., Pittsburgh, Pennsylvania, and 
VINTON E. SILER, M.D., F.A.C.S., Cincinnati, Ohio 


THouGH abdominal paracentesis has been 
used diagnostically for over a century, re- 
cordings of its use are limited to the period 
of the past 50 years. Beginning with the 
comprehensive article by Neuhof and Cohen 
in 1926, sporadic reports have since ap- 
peared in the literature extolling the virtue 
of this technique. ‘The value of paracentesis 
in certain diagnostic problems has been 
stressed. Denzer has defined its use in estab- 
lishing the diagnosis of primary peritonitis 
in childhood. Keith, Zollinger, and Mc- 
Cleary have applied it in the diagnostically 
difficult cases of pancreatitis. Byrne and 
Prigot and his associates have written about 
its application in cases of closed or blunt 
trauma to the abdomen. Wide experience 
enthusiastically endorsing paracentesis in 
the diagnosis of acute abdominal disease has 
more recently been reported by Thompson 
and Brown and Moretz and Erickson, both 
in 1954, 

Despite the increased number of articles 
advocating acceptance of diagnostic para- 
centesis and despite increasing experimental 
and clinical experience of its simplicity and 
safety, its limitations and indications are not 
clearly defined. Some deplore its use while 
others have made it almost a routine part of 
the differential diagnosis of abdominal dis- 
ease. ‘This report is presented to evaluate 
the dangers and the limitations as well as 
the merits of the so-called ‘abdominal 
tap.” 


From the Department of Surgery, College of Medicine, Uni- 
versity of Cincinnati and the Cincinnati General Hospital, 
Cincinnati. 
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TECHNIQUE 

The method of recovering fluid from the 
peritoneal cavity has undergone few changes 
in the past half century. The patient with 
the urinary bladder recently emptied is 
placed in the supine position. The site 
selected varies with the suspected disease. 
Unwise needling of abdominal tumors, 
aneurysms, enlarged liver, spleen, kidney, 
or distended loops of intestine is obviated by 
initial careful examination of the abdomen. 
Old scars or other possible points of fixation 
of bowel to the abdominal wall are avoided. 
Undesirable intraperitoneal or abdominal 
wall bleeding and hematoma formation will | 
be rare if the course of the inferior epigastric | 
vessels is kept in mind. An 18 or 20 gauge} 
needle is inserted just through the abdomi- 
nal wall. Gentle suction is intermittently 
applied to the syringe as the needle direc- 
tion is carefully changed in searching for the 
desired fluid. One or more areas may be 
used; some investigators advocate a routine 
four quadrant tap. As high as an 80 to 90 
per cent positive tap rate has been reported 
with lower results being ascribed to inex- 
perience. 


EXPERIMENTAL STUDIES 


Limitations of the technique. Since the fluid 
recovery rate was found to be much below 
90 per cent, an explanation was sought in 
the laboratory. Fifty milliliters of defibri- 
nated blood were inserted into the peri- 
toneal cavity of a 10 kilogram dog, corre- 
sponding to 375 milliliters in a 75 kilogram 
man, and only a 15 per cent positive tap rat 
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could be achieved. The peritoneal cavity of 
the dog was then opened, and aspiration 
with the needle point in sight was difficult 
since bowel and omentum quickly occluded 
the needle aperture despite gentle negative 
pressure. Additional experience in the au- 
topsy pavilion confirmed the impression 
that the volume of fluid present must be 200 
to 300 milliliters in order to permit recovery 
of even a small amount of fluid with an 18 
gauge needle. Clinical experience has sup- 
ported this observation. 

Further study using the dog revealed a 
linear relationship between positive tap rate 
and the volume of fluid in the peritoneal 
cavity. In 6 dogs (Table I), defibrinated 
blood was instilled into the peritoneal cavity 
in amounts corresponding to 50 to 500 
milliliters in a 75 kilogram man. One 
hundred taps were performed on each anes- 
thetized animal by using an 18 gauge spinal 
needle. The lower part of the abdomen was 
the site of needle insertions. Any blood re- 
covered was returned to the peritoneal cav- 
ity. A positive tap was considered to be 
any volume over 0.5 milliliter. The positive 
tap rate with comparative volumes below 
200 milliliters was disappointing. Even with 
a comparative volume of 500 milliliters in a 
75 kilogram man there was a false negative 
tap rate of 22 per cent, and a 56 per cent 
false negative tap rate with 300 milligrams. 

It is known that fluid produced or intro- 
duced in small amounts into the peritoneal 
cavity soon becomes widely distributed be- 
cause of surface tension phenomena, per- 
istalsis, and pumping action of the dia- 
phragm. With the patient in the supine posi- 
tion and with increasing amounts of fluid, 
there is puddling in the dependent areas, 
particularly in the gutters, beneath the 
diaphragm and in the pelvis. The omentum 
and relatively unfixed portions of gut then 
begin to float on the fluid collections. Early 
in the development of ascites, there is a thin 
film of fluid lying anteriorly just beneath 
the parietal peritoneum of the abdominal 
wall. It is this rather scanty collection of 
fluid that is available for removal by needle. 


TABLE I.—KNOWN AMOUNT OF PERITONEAL FLUID 
IN RELATION TO THE PER CENT OF POSITIVE 
TAPS 


Defibrinated Comparative 
blood in volume Per cent 
Weight, peritoneal in 75 kgm. No. of positive 
Dog Sex kgm. cavity, ml. man, ml. of taps taps 
1 M 12 80 500 100 78 
2 F 15 80 400 100 71 
> J 11 44 300 100 44 
4 M 12 32 200 100 16 
5 M 14 18.6 100 100 2 
6 M 10 6.5 50 100 0 
With increasing ascites, intraperitoneal 


pressure increases which aids recovery of 
fluid by paracentesis. Attempts to tap the 
dependent areas with the conventional 
needle are prohibitive. The insertion of 
small catheters through a cannula has been 
used by Bronfin, Leibler, and Katz and 
capillary tubes by Denzer, but soft tissue 
blockage of multiple holes in the catheter 
has limited the use of this technique. 
Laboratory confirmation of intraperi- 
toneal fluid distribution was studied. ‘Twen- 
ty-five milliliters of defibrinated blood con- 
taining 24 microcuries of ['*! were injected 
into the peritoneal cavity of a 17 kilogram 
dog, and 3 minutes later the abdomen was 
scanned by using a collimated Geiger- 
Mueller tube counter. A similar experiment 
using the same volume of blood and I'*! was 


TABLE II.—DISTRIBUTION OF PUNCTURE WOUNDS 
OF ABDOMINAL VISCERA AFTER 100 ABDOMINAL 
PARACENTESES PER ANIMAL 


A B Cc 

Dog 7 Dog 8 Dog 9 

Average Crude Careful 

technique technique technique 

Gastrointestinal tract 

Stomach....... 8 7 2 
Duodenum..... 0 0 0 
Jejunum....... 9 6 4 
Co P 12 22 13 
CGNs nse 3 + 0 
Rectum........ 0 0 0 
32 39 19 
(2 gross (2 gross (0 gross 


perforations) perforations) perforations) 
Other viscera 


MRI 0.05.06 a + 2 
[A Se - 0 2 0 
Mesentery...... 2 3 0 
Omentum...... 1 6 1 
ee . ms 0 0 
ae 15 3 

Total wounds..... 39 54 22 
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Fic. 1. a, Dog 9, 17 kilograms. Diagrams of abdomen, supine position and ~~ lateral view, 
showing the distribution of 25 microcuries of I!*! in 25 milliliters of defibrinated blood as determined 
by scanning with a Geiger-Mueller collimated tube 3 minutes after intraperitoneal injection. b, 
Dog 10, 19 kilograms. Distribution after similar experiment was performed and scanning carried 


a 





out 5 minutes after intraperitoneal injection. 


performed and scanning done at 5 minutes 
after intraperitoneal injection. Figures la 
and 1b reveal the relatively uniform distri- 
bution of I'8!, In a further study, a 12 kilo- 
gram, well anesthetized dog was placed in 
the supine position on the x-ray table. A 
mixture of 24 milliliters of plasma and 24 
milliliters of hypaque (specific gravity 
1.024) was slowly injected in the left lower 
quadrant. The amount of fluid—48 millili- 
ters—corresponds to 300 milliliters in a 
75 kilogram man. Anteroposterior and 
crossfire lateral roentgenograms were taken 
5 minutes after injection (Figs. 2a and 2b). 
These show relatively wide dispersion of 
the dye mixture with puddling in the pelvis 
and along the gutters. There is very little 
radiopaque medium in a position that could 
be recovered with the usual paracentesis 
needle. 

Dangers of abdominal paracentesis. The peri- 
toneal cavity has been needled innumerable 
times (paracentesis, pneumoperitoneum, 
peritoneal lavage) with little reported mor- 


: centeses, 


bidity or mortality. The relative safety, as 
indicated by this vast clinical experience, 
has been confirmed in the laboratory by 
Moretz and Erickson. They found that 
bowel previously penetrated by a 13 to 20 


gauge needle would withstand a pressure of 


120 millimeter of mercury without leaking. 

The 6 animals used to illustrate the effect 
of the amount of fluid in the peritoneal cav- 
ity on the percentage positive tap rate 
(Table I) were observed for a 6 week pe- 
riod. Each of these dogs received 100 para- 
received no antibiotics and no 
special care. All appeared normal after the 
experiment except 1 (dog 5) which vomited 
and ate poorly for several days. 

A second group of 3 anesthetized dogs 
was subjected to 100 abdominal taps using 
an 18 gauge spinal needle. In the first ani- 
mal (dog 7), careful examination of the ab- 
domen, after sacrifice, revealed approx- 
imately 20 milliliters of blood in the peri- 
toneal cavity. ‘There were 32 wounds of the 


gut and 7 involving other viscera. Most of 
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thes: points of trauma appeared as small 
her itomas in the subserosal tissue. The 
dis) ibution of these puncture wounds is 
shown in Table ITA. Then, with the esopha- 
eu. ind rectum ligated, the intestinal tract 
wa. carefully removed and distended to at 
leas. twice its size with a dilute solution of 
me! :ylene blue to a pressure of 250 millime- 
ters of mercury. Only 2 gross leaks could be 
four d. A second animal (dog 8) was sub- 
ieci dd to 100 taps by crude technique but 
eac!. time the needle was introduced into 
the peritoneal cavity 0.5 milliliter of lipiodol 
was injected. Examination revealed 39 
wouds of the gut (Table IIB) with 2 ob- 
vious perforations of the jejunum and 15 
involving other viscera. A roentgenogram of 
the intact isolated gastrointestinal tract dem- 
onstrates at least 2 areas in which a mu- 
cosal pattern is distinguishable (Fig. 3a). In 
a third animal (dog 9) the same experiment 
was repeated except that great care was 
used in inserting the needle. With each tap, 
0.5 milliliter of thin barium mixture was 
injected. Examination of the isolated gut 
revealed 19 puncture wounds limited to the 


jejunum and ileum but with no obvious 


y 


mucosal penetration and only 3 wounds of 


other viscera (Table IIC). A roentgeno- 
gram revealed no mucosal pattern (Fig. 3b). 

Interpretation of these experimental stud- 
ies led to two conclusions. First, even with 
careful technique, a degree of trauma to 
abdominal viscera is produced and_ the 
lumen of the intestine is entered more fre- 
quently than is generally appreciated. Sec- 
ondly, the ill effects of this trauma to the 


viscera, particularly to the intestine, are of 


little practical significance. It appears that 
the intestinal wall is endowed with the abil- 
ity to seal a needle puncture wound quickly 
and that contamination of the peritoneal 
cavity is minimal. 
CLINICAL STUDIES 

Our clinical experience substantiates 
these concepts. Interestingly, a 10 year 
study from 1944 to 1955 (4) at the Cincin- 
nati General Hospital of penetrating knife 
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a b 


Fic. 2. a, Anteroposterior roentgenographic view of 
abdomen of a 12 kilogram dog demonstrating the dis- 
tribution of 48 milliliters of a mixture of hypaque and 
plasma —specific gravity 1.024—corresponding to 300 
milliliter mixture in a 75 kilogram man, taken 5 minutes 
after intraperitoneal injection into the left lower quad- 
rant. b, Crossfire lateral view. 


and ice-pick stab wounds of the abdomen 
revealed that in 176 surgical cases there 
were 44 perforations of gut and 24 lacera- 
tions of the wall of the intestine not pene- 
trating the lumen, for a 38 per cent wound- 
ing rate (Table III). ‘Lhis figure compares 
closely to the percentage (39 per cent) of 
puncture wounds in the dog experiment in 
which the crude techn'que of abdominal 
paracentesis was utilized. In 48 or 27.2 per 
cent of these 176 cases and 202 wounds, 
either celiotomy revealed no intra-abdomi- 
nal trauma or the wounds were of such a 
nature that the patient would have done 
well without operative intervention. 

One patient, ill-advisedly subjected to 
paracentesis, demonstrates the puncture 
sealing ability of the bowel: An acutely and 
chronically ill 42 year old white male was 
admitted to the hospital with a preopera- 
tive diagnosis of closed loop small bowel 
obstruction. Because of a suspicion of free 
peritoneal fluid, paracentesis, by an 18 
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TABLE III.—ANALYSIS OF 176 SURGICAL CASES OF 


PENETRATING KNIFE AND ICE-PICK WOUNDS OF 
THE ABDOMEN TREATED AT THE CINCINNATI 
GENERAL HOSPITAL (1944-1954) 


Location Vo. of wounds Per cent of cases 
Pe > . 
enetrating wounds 


Stomach 


Small bowel 24 
Colon 12 
Total penetrating wounds of gut 44 25.0 


Nonpenetrating wounds 


Stomach ; 18 
Small bowel 5 
Colon 3 


Total nonpenetrating wounds of 
gut 24 13.6 


Penetrating wounds of viscera 


Liver 32 18.2 

Spleen 12 6.8 

Kidney 6 3.4 

Gallbladder 3 1.7 

Urinary bladder 5 2.8 

Diaphragm iz 6.8 
Total penetrating wounds of 

other viscera and diaphragm 70 34.7 
Wounds of omentum. 10 5.6 
Wounds of mesentery . 6 3.4 
*Penetrating abdominal wounds 

without significant intra-ab- 

dominal injury 48 HY (Br 
Total No. of wounds 176 202 

Cases 
Total per cent of wounds to gut 21.8 
Yotal per cent of wounds to 

other viscera and diaphragm 34.7 
Total per cent of wounds to 

omentum and mesentery 19 


*The patient would have done well without operative intervention 
determined only after exploratory laparotomy, 


gauge spinal needle, was performed in the 
left lower quadrant, and light tan liquid 
foul-smelling intestinal contents were re- 
covered. The needle, fixed in position by 


attaching a hemostat at skin level, continued 


to drain approximately 200 milliliters of 


stool while a 6 hour period of fluid and 
electrolyte replacement was carried out. 
milliliter of dilute 
methylene blue was injected and the needle 
then removed from the peritoneal cavity. 
Celiotomy revealed a volvulus of the ileum, 


After anesthetization, 1 


regional ileitis, and ileoileal fistula but no 


significant free peritoneal fluid. The site of 


paracentesis was found in the massively dis- 
fluid-filled ‘There 
evidence of leakage, and milking the bowel 
failed to disclose a perforation. 


tended bowel. was no 
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TABLE IV.—CORRELATION OF DIAGNOSIS, TYPE 0} 
FLUID RECOVERED BY PARACENTESIS, FALSE 
NEGATIVE TAPS AND CASES OF SIGNAL VALUE 
IN ESTABLISHING A DIAGNOSIS 


False Bowel Diao. 
Material No. of nega- — punc- — nosti 
Final diagnosis retrieved cases live ture alue 


Fractured 
liver ; : . Blood 


Ruptured 


to 


spleen. . Blood 10 2 
Ruptured mesenteric 

vessel . . : Blood 1 
Ectopic tubal 

pregnancy. ...6.3.. Blood 19 4 4 
Ectopic intra-abdomi- 

nal pregnancy...... Blood 2 1 
Postoperative, hemor- 

rhage from splenic 

BOUEY oo circcce oe Ss Blood 1 
Localized pancreatitis 

with bleeding...... Blood 1 1 
Mesenteric thrombosis. Blood 

Dark 5 2 1 

Strangulating Blood 

obstruction......... Dark 3 1 2 1 


Transection of common 
bile duct cox Seite 1 
Acute pancreatitis*.... Cloudy 


Serous 14 2 1 
Tuberculous peritonitis Serous 2 
Perforated peptic ulcer © Murky 
Sero- 
puru- 
lent 18 3 
Acute appendicitis with 
perforation. . ..  Purulent 6 3 1 
Postoperative peritonitis Purulent 3 1 
Ruptured pancreatic 
abscess ~oee Suralent 1 
Ruptured tubo-ovarian 
abscess .. Purulent 4 
Acute peritonitis with 
septic shock* Purulent 3 
Chylous ascites Milky 1 
Ruptured urinary 
bladder Urine 1 
Perforation of colon Stool 3 “3 
Total : 101 18 4 12 


*Nonsurgical cases 


Abdominal paracentesis as a diagnost 
measure was performed in 130 cases. In 1")! 
patients known by operation or necropsy | 


have free peritoneal fluid, at least 0.5 milli 


liter of fluid was recovered and studied in 8° 
cases. In 18 instances, fluid could not b 
aspirated. On 4 occasions bowel was entcre¢ 
and once the urinary bladder was pierceé 


without mortality or recognizable mor)hid- 
ity. Multiple taps were used at one or @! 


varying intervals. Thus in 101 patients th 
positive tap rate was 83 per cent, negativ’ 


tap rate 18 per cent, and the bowel was en- 
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a 





b 


Fic. 3. a, Roentgenogram of isolated gastrointestinal tract after 100 paracenteses by crude tech- 
nique with an 18 gauge needle after instillation of 0.5 milliliter of 28 per cent lipiodol. b, By careful 
technique with an 18 gauge needle after injection of 0.5 milliliter of thin barium mixture. 


tered in approximately 4 per cent of cases. 
In ‘Table IV is listed the diagnosis, the type 
of fluid recovered, the diseases in 
lalse negative taps occurred, and the 12 
instances in which it was believed that the 


which 


examination of the paracentesis fluid was of 
signal value in establishing the correct diag- 
nosis. A brief review of these latter cases 
seems pertinent. 

Case 1. 
auto, was admitted to the receiving ward in an uncon- 


A 67 year old white male, struck by an 


sclous state suffering from a basilar fractured skull, 
multiple fractured ribs, and a fractured right tibia and 
fibula. Hemoglobin was 13.3 grams per cent and 
hematocrit 43 volumes per cent. Evidence of intra- 
abdominal injury was sought but the findings were 
essenuially normal. Abdominal paracentesis produced 
25 milliliters of nonclotting blood. 
probable fractured liver was made, and after treat- 
ment of his other injuries a stellate fracture of the right 
lobe of the liver with 750 milliliters of free blood was 


A diagnosis of 


found at operation. The patient recovered and was 
discharged 1 month later. 

Case 2. Ina similar case a 10 year old boy with a 
fractured skull and fractures of the left sixth, seventh, 
and eighth ribs, paracentesis was invaluable in estab- 
lishing an early diagnosis of fractured spleen. 


The presence of central nervous system 
made evaluation of the abdomen 
difficult. While the diagnosis of intra-ab- 
dominal bleeding eventually would have 


trauma 


been made on clinical grounds, the positive 
paracentesis hastened proper treatment. 
Case 3. An obese 70 year old white male was ad- 
mitted to the receiving ward with a complaint of 
midepigastric pain of 1 hour’s duration. Examination 
by both medical and surgical consultants was incon- 
clusive. A diagnosis of myocardial infarction received 
no support from examination of an electrocardiogram. 
kour hours later paracentesis was performed. Blood 
was recovered, and a diagnosis of possible ruptured 
aneurysm led to celiotomy. Spontaneous rupture and 
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almost total disintegration of the spleen were found. 
Sixteen hundred milliliters of blood were free in the 
abdominal cavity. Recovery was complete after a 
precarious operative and postoperative period com- 
plicated by renal shutdown for 9 days. 


While it can be argued that more astute 
observation would have led to a diagnosis 
of an acute abdominal condition, still it is 
factual that under close observation the true 
diagnosis was not suspected until the disease 
process was far advanced. Paracentesis per- 
formed earlier may have spared the patient 
a precarious operative procedure and the 
subsequent renal shutdown. 


Cases 4, 5, 6, and 7. These 4 patients with ectopic 
pregnancy were so similar that they will be considered 
as a group. Each presented a diagnostic problem be- 
cause of the atypical history and progression of the 
disease. In each the presumptive diagnosis of acute 
pelvic inflammatory disease was incorrectly made 
until paracentesis or cul-de-sac puncture produced 
nonclotting blood. At operation the amount of blood 
in the peritoneal cavity measured from 120 to 335 
milliliters. 


Ectopic pregnancy, early in its course, is 
well known for its diagnostic difficulties. 
Differentiation from acute pelvic inflamma- 
tory disease in certain hospital populations 
is a common problem. One such patient in 
whom the diagnosis and treatments were 
incorrect returned in profound shock and 
expired before adequate therapy could be 
instituted. At autopsy the abdominal cavity 
contained 2,100 milliliters of relatively fresh 
blood originating from a cornual ectopic 
site. 


Case 8. A 40 year old obese colored female was 
admitted to the receiving ward with a history of right 
upper quadrant pain radiating to the right shoulder 
and accompanied by nausea and vomiting. The blood 
pressure was 160/80, temperature 100.2 degrees, pulse 
100, hemoglobin 11.5 grams per cent, hematocrit 38 
volumes per cent, and leucocyte count 34,000. She 
was known to be 7 months pregnant, had spotted at 4 
months of gestation, and had experienced mild 
cramping pains in the lower part of the abdomen for 
several months. Examination revealed a round mass 
rising from the pelvis to a level several centimeters 
above the umbilicus, interpreted as uterus. Fetal heart 
sounds were regular, at a rate of 144 in the right lower 
quadrant. There was generalized abdominal tender- 
ness and guarding, most exquisite in the right upper 
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quadrant. Roentgenograms revealed an approxi- 
mately 7 month old fetal skeleton in the lower part o) 
the abdomen and several opaque calculi in the righ; 
upper quadrant. A tentative diagnosis of acute c|iole- 
cystitis and leaking pericholecystic abscess was enter. 
tained. Abdominal paracentesis in the right uppe: 
quadrant was productive of 10 milliliters of nonclc ‘ting 
blood. This finding led to rapid revaluation, an: th 
proper diagnosis of intra-abdominal pregnancy was 
confirmed at operation. Both mother and baby sur- 
vived. 


While the diagnosis of an acute ab 
dominal condition was obvious, the c. use 
was in doubt until the paracentesis was  er- 
formed. Unnecessary delay and an improper 
incision were thus avoided which permi ted 
both the patient and her baby a bx tter 
chance of surviving a serious complica ion 
of pregnancy. 


Case 9. A 28 year old colored female was se: 1 in 
the receiving ward with a 2 weeks history of pr 
sive left lower quadrant pain associated with naiisea, 
vomiting, and weakness. She had missed 2 mensirua! 
periods. One year previously, she had been hos) ital- 
ized for left flank pain, nausea, vomiting, and hema- 
temesis. At that admission her blood pressure was 
60/40, hemoglobin 7 grams per cent and the | 
cyte count was 14,400. An indefinite mass was pal- 
pable in the left upper quadrant but disappeared 
spontaneously as she recovered without specific treat- 
ment and without a definite diagnosis. Examination 
at the present admission revealed an acutely ill unco- 
operative woman with pale and clammy skin. [he 
abdomen was moderately distended with generalized 
tenderness, guarding, and rebound tenderness to all 
quadrants. A positive fluid wave was noted. Ill- 
defined tenderness in the left adnexa was noted to- 
gether with a bulging cul-de-sac. A hemoglobin of 7 
grams per cent, a leucocyte count of 8,800, and a 
serum amylase of 168 Somogyi units was recorded 
(normal 50 to 200). Cul-de-sac puncture produced 1!) 
milliliters of dark clotting blood. A diagnosis of rup- 
tured ectopic pregnancy was made. Under anesthesia. 
pelvic examination was within normal limits. \ le! 
paramedian incision was made, with the midpoint al 
the umbilicus since it was feared that the diagnosis 0! 
ectopic pregnancy was less certain. Twelve hundred 
milliliters of both clotted and nonclotted blood were 
recovered from the abdominal cavity. The pelvis was 
free of disease. The tail of the pancreas was the site 0! 
a localized area of pancreatitis causing erosion of 4 
tributary of the splenic vein in the splenic pedicle 
Splenectomy and amputation of the tail of the pan- 
creas led to recovery of the patient. 
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ings may be misleading and indicate im- 
proper treatment. The amylase content of 
the |loody fluid recovered from the cul-de- 
sac vas 1,300 Somogyi units, but this was 
not known until after the operation. Had 
mo: time and care been used in evaluation 
of ( ¢ peritoneal fluid, the operative time 
cou!’ have been shortened and trauma to 
bot! surgeon and patient reduced. 


Case 10. A perforated duodenal ulcer was closed 
ina > year old colored male 18 hours after the onset 
of ac\te abdominal pain. The patient’s postoperative 
cours’ was complicated by the development of fever, 
lowe: abdominal pain, anorexia, and nausea but no 
vomiling. Fever, abdominal pain, and distention per- 
sisted. An interpretation of ileus pattern was made by 
roentzenograms of the abdomen. A diagnosis of inter- 
loop abscess was thought most likely. Abdominal 
paracentesis (usually contraindicated with distended 
gut) was positive for 1.5 milliliters of old, foul-smelling, 
bloody fluid containing many leucocytes and a few 
gram negative rods. A diagnosis of strangulating ob- 
struction, probably secondary to midgut volvulus was 
made and substantiated at operation. 


The diagnosis of a serious secondary dis- 
ease developing in the postoperative phase 
of abdominal surgery can be most perplex- 
ing. Such was the case in this patient whose 
postoperative difficulties logically were as- 
sumed to be a manifestation of his original 
gross peritonitis. Failure to respond to drain- 
age of the cul-de-sac abscess caused enough 
suspicion to indicate a diagnostic tap. 

Case 11. A 43 year old white female with a 6 year 
history of intermittent abdominal pain suffered an 
exacerbation 4 days prior to admission to the medical 
service. A diagnosis of tuberculous peritonitis was ad- 
vanced because of a doughy abdomen and an infil- 
irate with effusion in the lower left 
Serum amylase on admission was 129 Somogyi units. 
Abdominal paracentesis produced 30 milliliters of 
cloudy serous fluid with a specific gravity of 1.016, a 
leucocyte count of 1,850, 80 per cent of which were 


hemithorax. 


polymorphonuclear cells. Protein content was 3,150 
milligrams per cent and the pH was 7.5. Amylase 
activity was 884 Somogyi units. On thoracentesis 


similar fluid was found that had an amylase activity of 


940 Somogyi units. The patient subsequently expired 
and necropsy permission was denied. 

The diagnosis of pancreatitis is now rarely 
overlooked, since in most patients with ab- 
dominal pain the amylase level of the serum 


683 
is determined. However, as Keith and asso- 
ciates have so ably described, serum amylase 
levels fall rather quickly and may be normal 
when the patient presents himself for diag- 
nosis. The peritoneal (or pleural) fluid, 
however, maintains a higher amylase level 
from 3 to 5 days longer than the serum 
amylase. Paracentesis, in this circumstance, 
may afford the only positive means of diag- 
nosis and thus prevent unwarranted and 
perhaps injurious celiotomy. 


Case 12. A 31 year old, very obese, colored female 
with severe rheumatic heart disease and mitral insuf- 
ficiency was admitted to the receiving ward with a 
history of sudden midabdominal pain, becoming gen- 
eralized and accompanied by nausea and vomiting. A 
tentative diagnosis of preicteric infectious hepatitis 
was advanced because of partial localization of pain 
as well as tenderness in the right upper quadrant and 
a positive liver punch sign. When seen several hours 
later by surgical consultants, there was increasing evi- 
dence of an acute condition of the abdomen. Pelvic 
examination was virtually impossible because of 
obesity, unco-operativeness, orthopnea, and dyspnea. 
Abdominal paracentesis was rewarded after 3 taps by 
recovery of 2 milliliters of foul-smelling pus. A diagno- 
sis of ruptured tubo-ovarian abscess was made, and 
cul-de-sac drainage was performed as the treatment of 
choice in view of her poor general condition. Two 
hundred and fifty milliliters of purulent material were 
obtained at colpotomy and the patient subsequently 
recovered. 

Paracentesis can be of extreme value in 
the very obese, critically ill patient in whom 
the detection of abdominal signs stretch 
one’s diagnostic ability to the breaking 
point. It is in just such poor risk cases that 
the diagnosis is most difficult to establish 
and yet so imperative that it be exact. 

In many of the other cases, paracentesis 
confirmed or aided in diagnosis but did not 
by itself significantly alter the course of 
treatment. 


EVALUATION OF ABDOMINAL PARACENTESIS 
While our impression is that diagnostic 
abdominal paracentesis has become more 
generally practiced, we emphasize that, 
as in the case of any laboratory aid, its 
value depends upon its interpretation in 
properly selected cases. Neuhoff and Cohen 
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stated that abdominal tap would be diag- 


nostic in approximately 5 to 15 per cent of 


the cases of acute abdominal disease. This 
figure is probably too high, because in the 
several decades since their publication other 
laboratory aids have been developed that 
afford an earlier means of diagnosis. ‘The 
future may see even less use of paracentesis 
as new specific tests are developed. Diagnos- 
tic abdominal paracentesis is seriously 
limited in its scope by several significant 
factors: 

1. The disease process must be of wide- 
spread distribution in the peritoneal cavity 
in order for fluid to be removed at any given 
point. Negative taps are the rule in localized 
acute abdominal disease, and even if fluid is 
recovered interpretation as to the cause of 
the process may still be speculative. 

2. The limitation of the present technique 
—use of metal needles—is a serious handi- 
cap since, even in the presence of a gener- 
alized peritoneal process, the fluid available 
for removal is limited to a very thin layer 
just inside the abdominal wall and only 
when large amounts of 300 to 500 milliliters 
or more have collected will paracentesis be 
rewarded by a percentage positive tap rate 
to make its use practical. As the disease pro- 
eresses and sufficient fluid collects for nee- 
dling, the signs and symptoms together with 
the use of routine laboratory aids often per- 
mit diagnosis without resorting to para- 
centesis. Obviously, the only means of in- 
creasing the value of peritoneal aspiration is 
to develop a safe method of recovering fluid 
early in the course of the disease and from 
the gutters or pelvis where layering first 
takes place. There is available in the female 
a satisfactory method of peritoneal fluid 
collection by way of transvaginal aspiration 
of the posterior cul-de-sac. That this route 
leads to a higher percentage of positive taps 
in the presence of minimal fluid has been 
adequately demonstrated. Cul-de-sac punc- 
ture in the female, free of localized pelvic 
disease, should replace the customary trans- 
abdominal route 

3. The mere ability to recover fluid from 
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the peritoneal cavity does not remove all 
obstacles to the establishment of a diagno- 
sis. How much fluid is necessary for its 
identification? What constitutes a positive 
tap? It has been stated that as little as a dyop 
of fluid contained in the needle bore, 
smeared, stained, and examined is ol'e 
sufficient for diagnosis. We have been \in- 
willing to base decisions on such a sn all 
amount of fluid and have found exami ia- 
tion of a drop of fluid confusing for the most 
part except in instances in which the < is- 
ease process was well advanced and he 
diagnosis was fairly well established c!in- 
ically prior to paracentesis. As indicat d, 
less than 0.5 milliliter has been conside: ed 
as a negative tap. While amylase activ ity 
and smears for cells and organisms can be 
determined with as little as 0.2 milliliter. it 
is reasonable to expect that the percentige 
of laboratory error increases in the ordinary 
technician’s hands. Since blood is a common 
peritoneal aspirate and since a ‘bloody tap” 
can result from the passage of the needle 
through the abdominal wall or from ab- 
dominal viscera, at least 1 or 2 milliliters ar 
necessary to determine by the clotting time 
whether or not defibrinated blood was re- 
moved from the peritoneal cavity. Steinberg 
has written extensively on the value of ab- 
dominal paracentesis in gastrointestinal per- 
foration. He has described recovery of imi- 
nute amounts of exudate and its microscopic 
appearance in relationship to the time alter 
perforation. Cellular exudate composed al- 
most entirely of polymorphonuclear leuco- 
cytes appears throughout the peritoncal 
cavity in 2 or 3 hours. Bacteria are not found 
in the stained smears until 24 to 36 hours 
have elapsed from the time of perforation. 
and, therefore, absence of bacteria does not 
signify absence of a perforative lesion. ‘Iwo 
fallacies seem evident. First, the ability to 
recover even a drop of fluid early in the 
course of perforative lesions of the’ gut is not 
great. Second, while the etiologic diagnosis 
may not be correct, in 2 or 3 hours after ‘he 
onset of most instances of generalized pcri- 
tonitis, the clinical findings are sufficient to 
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indicate operative treatment. It is true that 
thi. technique may differentiate so-called 
prijiary peritonitis (gonococcal, pneumo- 
coal, streptococcal) from secondary peri- 
tov itis, but this is no longer the significant 
provlem that it was in the preantibiotic era. 

The number of tests performed on the 
as} rate depends on the type, the amount of 
fluid, and the experience of the observer. 
\W. admit to no routine. Practically, the 
tesis are few in number and simple to per- 
fora. Even these may be misleading. We 
have found pu and free and total acid de- 
ter:inations to be worthless. Cultures may 
be prognostic and of therapeutic value but 
are of rare diagnostic importance. Properly 
stained smears of seropurulent or purulent 
material may be of value in deciding on an 
operative or nonoperative course. ‘The find- 
ing of increased numbers of neutrophilic 
segmented leucocytes early in the course of a 
disease may confirm the impression of an 
acute inflammatory process, but the cause 
and the site of origin will usually be de- 
termined by other means. If gram-negative 
rods are seen, a gastrointestinal perforation 


can be anticipated prior to celiotomy. If 


relatively fresh nonclotting blood is recov- 
ered, little more can be gained from addi- 
tional studies. If the blood is dark and rather 
thin, amylase activity and smear for organ- 
isms and cells should be done. Bloody fluid 
that results from devitalized gut is nearly 
always grossly diagnostic because of its 
characteristic odor. Serous fluids may result 
from extravasation of urine, ruptured cysts, 
acute interstitial pancreatitis, to mention a 
few. The clinical course of the patient usu- 
ally dictates the type of tests needed, but 
again, a smear, amylase activity, and non- 
protein nitrogen determinations are satis- 
factory in most instances. Bile is usually 
recognizable by its color, and this can be 
quickly confirmed by chemical tests. Whether 
it is pure bile from a biliary fistula or repre- 
sents a portion of the contents of a high in- 
testinal leak may be difficult to distinguish 
but, practically, it is of no significance since 
either disease would provide a strong in- 


dication for operation. Chylous peritoneal 
fluid is usually recognizable and can be 
identified readily 
stains. As inferred, the determination of the 


with appropriate fat 
contents of the recovered fluid is often sim- 
pler than deciding upon its cause and source. 
Serious mistakes can be made and improper 
treatment begun on such false interpreta- 
tions. Finding a fluid high in amylase con- 
tent often presents just such a problem. In- 
creased amylase activity in peritoneal fluid 
from many 
processes—cholecystitis, appendicitis, intes- 


can result acute abdominal 
tinal obstruction, perforated peptic ulcer, or 
any high intestinal perforative lesion—aside 
from acute pancreatitis. Since in most of 
these instances celiotomy is indicated while 
nonoperative treatment is desirable in acute 
pancreatitis, it is most important that the 
diagnosis be correct. Usually, the differ- 
ential diagnosis lies between acute pancrea- 
titis and perforated peptic ulcer. 
nately, the clinical course and other labora- 
tory aids often distinguish between these 


Fortu- 


two, but several studies include cases of per- 
forated peptic ulcer treated unsuccessfully 
as acute pancreatitis. A less perplexing 
though more fear-producing situation re- 
sults when grossly recognizable stool is re- 
covered in an acute abdominal condition. 
Penetration of the bowel is suspected and 
the positive tap is often discounted. It is 
gratifying to find later at celiotomy that 
perforated intestine—strangulating obstruc- 
tion, ruptured diverticulum, 
neoplasm—is present, and the aspirated 


perforated 


fecal material was probably free in the peri- 
toneal cavity prior to paracentesis. We have 
encountered 2 such instances and in both 
considered the bowel to have been punc- 
tured by the needle. Actually one patient 
suffered from a perforated ulcer of the 
cecum and the second had a_ perforated 
diverticulum proximal to a partially ob- 
structing neoplasm of the sigmoid colon. 
These are, in a general way, some of the 
pitfalls that may be encountered in the in- 
terpretation of the positive tap. The more 
experienced and astute the observer is, the 








686 Surgery, Gynecology & Obstetrics - 


fewer will be the number of errors. Like- 
wise, the keen clinician will resort to diag- 
nostic abdominal paracentesis less fre- 
quently than his less experienced and less 
decisive colleague. Thus it appears that 
one’s enthusiasm for this procedure may 
reflect one’s lack of diagnostic skill. As this 
attribute is achieved, the indications for 
paracentesis decrease. Regardless of the 
reasons, there do remain, for even the most 
perspicuous mind, a few difficult diagnostic 
cases in which peritoneal fluid aspiration 
may be invaluable if not conclusive in the 
establishment of the correct diagnosis. 


SUMMARY 


1. Abdominal paracentesis is a simple, 
safe adjunct in establishing the diagnosis of 
acute abdominal disease. 

2. Because of the generalized distribution 
of intraperitoneal fluid and its tendency to 
collect in dependent positions, relatively 
large volumes of fluid must usually be 
present before a positive tap can be ob- 
tained. There is a correlation between the 
amount of fluid present in the cavity and 
the positive tap rate. Experimental studies 
in dogs revealed a positive tap rate of 78 
per cent in the presence of a comparative 
volume in man of 500 milliliters; 71 per cent 
with 400 milliliters; 44 per cent with 300 
milliliters; 16 per cent with 200 milliliters; 
2 per cent with 100 milliliters; and 0 per 
cent with 50 milliliters or less. Negative taps 
are of no significance when performed by 
the standard needle technique. 

3. While laceration and puncture of the 
bowel during paracentesis probably occur 
more commonly than is generally appreci- 
ated, the self-sealing action of the gut wall 
and the natural defenses of the peritoneum 
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usually prevent leakage and _ peritonitis, 
Even with careful technique the bowel was 
lacerated though not penetrated in 19 per 
cent of paracenteses. 

4. Clinical experience in 101 cases js 
presented. The positive tap rate was 82 per 
cent. Bowel was entered in approximate y 4 
per cent of the cases without apparent noor- 
bidity. 

5. In 12 per cent of the cases paracentvsis 
was of signal value in establishing the : or- 
rect diagnosis. Brief reports of these 12 c: ses 
are presented. 

6. Gross examination of the fluid rec oy- 
ered by peritoneal aspiration is freque: tly 
diagnostic. Only determinations of cloti ng 
time, nonprotein nitrogen, and amy! ise 
activity and bacteriologic staining are of 
value. 
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DIRECT LEAD FETAL ELECTROCARDIOGRAPHY 
W!TH UNDISTURBED FETAL-MATERNAL RELATIONSHIPS 


BEN {AMIN T. JACKSON, M.D., JOHN P. CLARKE, and RICHARD H. EGDAHL, M.D., 


Ric) mond, Virginia 

Fre) \L. ELECTROCARDIOGRAPHY is an eX- 
trerecly valuable method of studying both 
normal and abnormal fetal cardiovascular 


physiology. A large amount of work has 
bee: reported on human fetal electro- 
cardiography in which externally placed 
elecirodes were used. Definite limitations 
are imposed on this procedure, however, 
because of a number of technical problems 
involved. 

Isolated reports of direct lead fetal elec- 
trocardiography in various experimental 
animals are to be found in the literature. 
These studies were carried out on the ex- 
teriorized fetus with resulting alterations in 
fetal-maternal relationships and the un- 
avoidable introduction thereby of certain 
variables. 

The salient feature of the method for fetal 
electrocardiography herein described is the 
attachment of electrodes directly to the fetus 
with the maintenance of undisturbed fetal- 
maternal relationships. 
MATERIALS AND METHODS 

Pregnant New Zealand 
weighing 5 to 7 pounds and at a gestation 
time of 22 to 28 days were used in these ex- 
periments. Pregnant dogs have also been 
utilized in similar procedures. ‘The rabbits 
were anesthetized in most experiments with 
intravenous nembutal; open-drop ether was 
used in 2 instances. 

The abdomen of the mother was opened 
with a midline incision. One uterine horn 
was then partially delivered through the 
incision so that a single fetus could be identi- 
fied and some of the more obvious external 


white rabbits 


lhese studies were supported in part by grants from the Rich- 
mond Area Heart Association and the U. S. Public Health 
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anatomic structures palpated. Great care 
was exerted in order to avoid any trauma to 
the fetus as well as any compression of 
uterine blood vessels. 

One of the legs of the fetus was fixed be- 
tween the thumb and forefinger of the left 
hand. An _ electrode then inserted 
through the uterine wall into the fetal limb 
(Fig. 1). The electrode consisted of a small, 
arrowhead-shaped, stainless steel plate with 
a teflon insulated lead wire attached as near 
as possible to its center (important in secur- 
ing a firm anchor effect under the skin). The 
insulation on the lead wire was maintained 
to its immediate point of attachment to the 
electrode, and thereby electrical contact 
was limited to the electrode plate proper. 
The tip of the electrode was sharpened in 
order to facilitate its placement in the limb 
of the fetus as well as to minimize the loss of 


Was 


fetal fluids on its passage through the uterine 
wall. The base of the arrowhead electrode 
was held in the slotted tip of a No. 21 needle 
in order to facilitate its manipulation during 
placement. Once the electrode had been 
pushed through the uterine wall and under 
the skin of the fetal extremity, it was de- 
by a stylet which pushed 
through the carrier needle. A gentle tug on 
the lead wire generally showed the electrode 
to be well fixed in the fetal limb. In this 
manner, electrodes were attached in turn to 
both forelegs and to the left hindleg. The 
size of the electrodes used has varied with 
the size of the fetus. 


tached was 


The uterus was very gently replaced into 
the abdomen of the mother and the incision 
closed. Fetal lead wires were brought out 
through the incision. Standard terminology 
was used for the limb leads with right foreleg 
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a - Arrowhead electrode 
b -Wire, teflon insulated 
c -Carrier needle 

d - Stylet 


Fic. 1. Exposed uterus of the pregnant rabbit showing a fetus in utero with electrocardiographic 
electrodes in place in both forelegs and the left hind leg. Inset demonstrates details of the arrowhead 


electrode and the carrier needle. 


superiorly, left foreleg in an intermediate 
position, and left hind leg inferiorly. The 
fine fetal lead wires were then simply 
twisted together with somewhat heavier 
color-coded wires which were in_ turn 
plugged into an electrode box. Maternal 
electrodes were then attached and_ both 
mother and recording apparatus grounded. 

With a two channel Grass electroen- 
cephalograph the three standard limb leads 
were recorded simultaneously for mother 
and fetus. An amplification of 2.15 cen- 
timeters per 1 millivolt and a paper speed 
of 30 millimeters per second were main- 
tained. In some instances, this preparation 
was used acutely for further study; and in 


others the fetal electrode wires were coiled. 
taped to the abdomen of the mother, and 
covered with a protective gauze dressing. 
and the rabbit was replaced in her cage to 
be maintained for future study. 
RESULTS 

As far as we have been able to determine, 
the tracings illustrated in Figure 2 represent 
the first recorded examples of simultaneous 
three standard limb lead electrocardiograims 
of both mother and fetus without fetal ex- 
teriorization. The fetal heart rate in this 
instance was 240 beats per minute, some- 
what slower than that of the mother. In 
other experiments, fetal heart rates up to 
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TEST ANIMAL ~ RABBIT 
ANESTHESIA - ETHER 
ECG SPEED ~ Sdiv./sec 























F-ECG-1i 
1\ 
\ 
MATERNAL PA AA = 
Aaa yyy 
N 
\ 
FE Pt ty tye \ 
LEAD! LEAD 2 Lead 3 STANDARD 
(My) 
Fic. 2. 
fi, 2. Simultaneously recorded fetal and maternal 


eleci:ocardiograms in the normal pregnant rabbit under 
ether anesthesia. The 3 standard limb leads are shown 
as well as a 1 millivolt standardization. 

Fic. 3. Simultaneously recorded fetal and maternal 
electrocardiograms in the pregnant rabbit obtained 24 
hours after placement of fetal electrodes with the mother 
awake and under nembutal anesthesia. 

Fic. 4. Fetal and maternal electrocardiograms in the 
rabbit recorded over a period of time during which the 
uterus was briefly moved from the maternal abdomen at 
15-30 minute intervals. The severely deleterious effects 
of this manipulation on the fetus are readily apparent. 


270 were recorded. In all instances, the fetal 
rate was slightly slower than the maternal. 

The voltage of the fetal heart in general 
varied somewhat from that of the mother 
but was always within the same order of 
magnitude. 

The electrocardiograms shown in Figure 
2 demonstrate a rather marked right axis 
deviation of the fetal heart as indicated by a 
strongly negative QRS in lead 1, a moder- 
ately negative ORS in lead 2, and an either 
slightly positive or isoelectric QRS in lead 3. 
This particular finding was quite constant 
in all of the normal tracings which were ob- 
tained. 

The presence of extremely clear and dis- 
crete P and T waves in the fetal electro- 
cardiogram has been obviously demon- 
strated. The abnormally depressed ST seg- 
ments in leads 2 and 3 of the maternal trac- 
ing in Figure 2 are quite interesting since 
they were present while the animal was 
under ether anesthesia but disappeared 
rapidly when the anesthesia was changed to 
nembutal. Fetal tracings taken at the same 
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time show no such abnormalities and in- 
deed show no alteration at all upon change 
of anesthesia from ether to nembutal. 

Figure 3 illustrates simultaneously re- 
corded fetal and maternal tracings taken 24 
hours after the placement of fetal electrodes. 
The first segment was recorded with the 
mother completely awake and shows a fetal 
tracing of very good quality containing al- 
most no outside interference. ‘The second 
segment was also recorded with the mother 
awake and shows a fairly characteristic type 
of interference which occurred intermit- 
tently and apparently arose from uterine 
contractions. The third segment was taken 
after the administration of nembutal anes- 
thesia to the mother and is quite typical of 
the fetal tracing thereafter, with essentially 
all the intermittent interference having been 
eliminated. 

Figure 4 illustrates the severely dele- 
terious effects of repeated handling of the 
uterus which were encountered in one ex- 
periment. In this particular instance there 
was no direct manipulation of the fetus 
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Fic. 5. Fetal and maternal tracings showing altera- 
tions in the fetal pattern during a 5 minute period of 
anoxia with return to normal after relief of anoxia. 


whose tracing was recorded other than the 
initial placement of the electrodes. The 
uterus was, however, removed from and re- 
placed within the maternal abdomen at 15 


to 30 minute intervals with removal of 


single fetuses for the purpose of obtaining 
sequential blood samples. The fetal tracing 
initially appears to be relatively normal. 
Ten minutes later, however, shortly after 
removal and replacement of the uterus, 
marked bradycardia with some flattening 
of the T waves is present. About 11 minutes 
after replacement of the uterus within the 
abdomen a fairly normal fetal tracing is 
again seen. Repeated handling of the uterus, 
however, again resulted in marked brady- 
cardia and flattening of the T waves as 
shown at time 42 minutes. The electro- 
cardiographic picture thereafter grew stead- 
ily worse with the changes progressing to 
irreversibility. The tracing at 73 minutes 
shows a very severe bradycardia and ST 
segment elevation and was taken just prior 
to fetal death. There was essentially no 
change in the maternal electrocardiogram 
throughout this experiment. As well as 
could be determined, the depth of maternal 
anesthesia was not altered at any time dur- 
ing the experiment. 

The effects of a 5 minute period of fetal 
anoxia, obtained by clamping both the 
uterine arteries and veins, are illustrated in 
Figure 5. Initially the fetal electrocardio- 
Within 3 


minutes after the start of anoxia, the fetal 


gram was essentially normal. 


rate had slowed to about 120 beats per 
minute, and there was some flattening of 
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the T wave. Five minutes after the onset of 
anoxia the bradycardia had become more 
extreme, and there was more marked flat- 
tening of the T waves. Within 2 minutes 
after the restoration of blood flow to ‘he 
uterus, improvement was noted in the fetal 
electrocardiogram, with an increase in r ite 
and some elevation in the T waves. Restora- 
tion of the normal fetal tracing was com- 


plete within 4 minutes after the cessation of 


anoxia. 
DISCUSSION 


In considering the subject of fetal elect o- 
cardiography, clinical and laboratory stud es 
must be recognized as two distinct, ever if 
closely related, entities. Human fetal el«c- 
trocardiography is of course valuable in 
clinical obstetric practice as well as in tie 
investigation of fetal distress states. The in- 
herent limitations of the technique, how- 
ever, become readily apparent when its use 
in the general study of fetal cardiovascular 
physiology is proposed. The superimposi- 
tion of fetal and maternal tracings is a very 
undesirable feature. Clear and well defined 
P and ‘T waves are only infrequently o}- 
tained. The indirect placement of electrodes 
on the mother prevents the acquisition of 
information concerning the electrical axis of 
the fetal heart within the fetus. In addition, 
consideration for the safety of both mother 
and fetus limits the manipulations which 
may be carried out in any given study. Suc- 
cessful human fetal electrocardiograpliy 
now seems to be based upon the use of ver) 
complex electronic instrumentation as evi- 
denced by the work of Hon and Hess. ‘Tlie 
human fetal electrocardiograms obtained 
by direct leads in the special circumstance of 
cesarean section and therapeutic and spon- 
taneous abortion represent isolated observa- 
tions on fetal states influenced by various 
degrees of alteration in fetal-maternal rela- 
tionships. . 

Most previous experimental animal stud- 
ies in fetal electrocardiography have becn 
carried out on the exteriorized fetus. ‘There 
is considerable evidence that in spite of all 
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precautions significant alterations in fetal- 
ernal relationships occur whenever the 
ets is delivered from the uterus. Windle 
ha. said, ‘Even under the best of experi- 
ital conditions, it is exceedingly difficult, 


~ 


m 
if ,ot actually impossible, to expose and 
m.:intain fetuses in a state comparable with 


that in utero.’ More specifically Windle 
ai! Bauer have suggested that there is a 
de!;nite decrease in fetal oxygenation after 
exicriorization. Spasm of umbilical vessels 
and decreased efficiency of oxygen transfer 
across the placenta have both been pro- 
posed as sequelae to fetal exteriorization. 
Windle and Clark have stated that a fall in 
fetal blood pressure occurs after delivery 
from the uterus as a result of the loss of the 
uniform amniotic fluid compression of the 
fetus exerted by uterine tone. 

In 1937 and 1938, Bauer reported the use 
of electrocardiography in recording the 
heart rate of the exteriorized lamb and rab- 
bit fetus in the resting and anoxic states 
(1, 2). He was apparently interested pri- 
marily in heart rate and as far as can be de- 
termined from the published reports never 
presented any information on the electro- 
cardiographic tracing themselves. ‘These ex- 
periments must be viewed with reservations 
in light of the disturbances in fetal-maternal 
relationships incident to exteriorization as 


discussed in the foregoing. In 1939, Hoff 


and associates used microelectrodes to de- 
fine the time of onset of cardiac electrical 


activity in the chick embryo. Although of 


fundamental this 
work falls into rather a different category 
than the investigation of electrocardio- 
graphic patterns in later fetal life. In 1958 
Gargouil and associates recorded the elec- 
trocardiogram of the exteriorized rabbit fe- 
tus utilizing electrodes clipped to the mouth 
and anus. A simultaneous record of cardiac 
intracellular activity was obtained by means 
of microelectrodes placed directly in the ex- 
posed heart. Operative trauma to the fetus 
in this instance was superimposed on fetal 


ontogenic importance, 


exterlorization in these acute experiments. 
Harned and associates in 1958 carried out a 
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series of electrocardiographic studies on the 
effect of anoxia on the exteriorized lamb 
fetus. Here again is present the disturbance 
of normal fetal-maternal relationships oc- 
casioned by delivery of the fetus. In 1959 
Givre reported a fetal electrocardiogram 
obtained by means of needle electrodes in- 
serted under roentgenographic direction 
through the abdominal wall and uterus into 
the thorax of the cat fetus. A single chest 
lead only was recorded, and 
anatomic location of the electrodes was not 


the exact 
reported. No provision was made for the 
retention of the electrodes in place for 
chronic studies. 

The method of direct lead fetal electro- 
cardiography described in the present ar- 
ticle offers definite advantages over previous 
techniques. There is no interference by 
the maternal electrocardiogram. The re- 
cording of all three of the standard limb 
leads allows for a definition of the electrical 
axis of the heart. Very discreet P, QRS, and 
T waves are obtained. Excellent fetal trac- 
ings may be obtained at least 24 hours after 
placement of electrodes, with the mother 
both awake and under anesthesia, so that 
a natural fetal-maternal state is maintained. 
The method is relatively simple and requires 
a minimum of equipment. This is in direct 
contrast to the increasingly complex elec- 
tronic instrumentation of human indirect 
fetal electrocardiography as mentioned pre- 
viously. Experiments are now under way 
in our laboratory in which fetal electrocar- 
diography is used in a wide range of studies 
on fetal cardiovascular function. 


SUMMARY 


1. A method has been described for re- 
lead 
erams from the undisturbed fetus in utero. 
2. Simultaneously fetal 
maternal excellent 
quality have been obtained in pregnant 


cording direct, three electrocardio- 


recorded and 
electrocardiograms of 


rabbits and dogs. ‘These recordings have 
been made intermittently for periods of 
time up to 24 hours alter electrode place- 
There is no theoretic or 


ment. practical 
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THE EXPERIMENTAL USE OF A VASOPRESSOR 


Al 
ROLERT  P. 
Evi 


ston, Illinois 


TE 


cart 


ORARY OCCLUSION of the aorta during 
iovascular surgery involves a critical 
id at the time the occlusion is terminat- 
ross emphasized this fact after his first 
ation for coarctation ended fatally from 
iac arrest at the time the aortic clamp 


peri 
ed. | 
ope: 
car 
Was 
the aortic clamp, Trendelenberg position, 
and intravenous infusion of blood to facili- 
tate the cardiovascular adjustments. Wat- 
kins has demonstrated in dogs that these 
measures are effective, and clinically they 
have become routine procedures but are not 
entirely adequate. Glenn reported an irre- 
versible cardiac arrest that occurred upon 
removal of an aortic clamp despite the usual 
precautions, and we have had a similar ex- 
perience. 

The basic problem seems to be a_ pro- 
found acute hypotension from which a dam- 


aged heart may not recover. The work of 


van Herreveld and associates, Hamilton and 
Remington, and Allbaugh and Horvath sug- 
gests that after clamping of the aorta vaso- 
dilatation has a direct hypotensive effect 
and, also, may reduce venous return to the 
heart by peripheral pooling with resulting 
reduction in cardiac output. ‘This result ac- 
centuates the hypotension, causing further 
decrease in the coronary circulation which 
already may be impaired. Arrhythmias and 
an occasional fatal arrest may occur. It 
seemed likely that such a sequence of events 
might be alleviated by the use of a periph- 
eral vasoconstrictor at the time aortic oc- 
clusions are terminated. ‘To evaluate this 

From the Departments of Surgery and Medicine, Evanston 


Hospital Association, Evanston, and Northwestern University 
Medical School, Chicago. 


removed. He suggested slow release of 


HOHF, M.D., F.A.C.S., and GEORGE C. 
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THE END OF TEMPORARY AORTIC OCCLUSION 


SUTTON, M.D.., 


theory the following experiment was per- 
formed. 


METHOD 


Adult mongrel dogs of both sexes weigh- 
ing from 8 to 15 kilograms were anesthe- 
tized with 25 milligrams of pentobarbital 
per kilogram of body weight administered 
intravenously and were connected to a pne- 
ophore respirator via an endotracheal tube. 
Polyethylene catheters were placed in the 
left common carotid artery, the left femoral 
artery, and right femoral vein and connect- 
ed to strain gauges and recorders for deter- 
mination of aortic pressures proximal and 
distal to the aortic occlusion and for meas- 
urement of inferior vena caval pressures. A 
left anterior thoracotomy through the fourth 
interspace was performed with the dog on 
its back, and the aorta was dissected imme- 
diately distal to the left subclavian artery 
for easy application of an aortic clamp. 

After base line pressures were obtained, 
the aorta was clamped for 5 to 20 minutes 
in the area prepared. The control tests con- 
sisted of removing the clamp quickly to pro- 
duce effect the 
pressure changes. Each dog served as its 


maximal and measuring 
own control for the experiment, and after 
an adequate rest the clamp was reapplied. 
This time an infusion of l-norepinephrine 
(4 mgm. per liter) was started into the dis- 
tal aorta a few seconds before the end of the 
occlusion until a 
pressor response was noted. Then, the clamp 


period and continued 
was removed suddenly as in the control pe- 
riod. ‘The |-norepinephrine was stopped 
when the aortic pressure approached nor- 
mal. 
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AORTA CLAMPED 


Fic. 1. Aortic and inferior vena caval pressure 
The tracings demonstrate the responses without 


In addition, several dogs were subjected 
to myocardial damage produced by ligation 
of a coronary artery. When this condition 
was stabilized, the same experiments as be- 
fore were performed. 

Clamps were applied also at various levels 
distally as far as the femoral arteries in 3 
dogs to determine the point at which the ef- 
fects of aorta occlusion became significant. 
The aorta was occluded distal to the left 
subclavian artery, above the diaphragm, be- 
low the diaphragm, distal to the renal ar- 
teries, and at the trifurcation. In addition, 
the three major branches of the trifurcation, 
were clamped individually and in pairs. 

The effect of a vasodilator administered 
at the time of aortic release was studied in 
2 dogs in whom trimethophan camphorsul- 
fonate (arfonad") (50 mgm. per ml.) was 
used in the same manner as |-norepinephrine. 
RESULTS 

The response to clamping the aorta was 
an immediate rise in proximal aortic pres- 
sure and a fall to zero distal to the clamp 
in a combined total of 44 trials in 14 dogs. 
The inferior vena caval pressure showed a 
concomitant (mean—.5 mm. of 
Hg) in 32 instances and a slight increase 
(.2 and .5 mm. of Hg) in 2 cases. These 
changes were maintained throughout the 
period of occlusion regardless of its duration. 


decrease 


AGVOPNED STARTED 


AORTA RELEASED LEVOPH: STOP 


» records during the release of a clamp on the aorta. 
and with the use of I-norepinephrine. 


In the control series, upon release of the 
obstruction the proximal aortic pres-ure 
promptly fell to a point well below resi ing 
pressure (Table I). In 23 satisfactory (sts 
performed on 14 dogs this drop varied fom 
12 to 110 millimeters of mercury wit: a 
mean of 70 millimeters. ‘The pressure sta- 
bilized at or near normal in 18 seconds jo 4 
minutes with a mean of 2 minutes. 

In the experimental series, |-norepineph- 
rine produced an increase in both aortic 
and caval pressures, and the aortic clamp 
was removed as soon as this was observed. 
The aortic pressure abruptly fell to normal 
or below. This drop varied from 0 to 10) 
millimeters of mercury with a mean o! 31) 
millimeters in 21 runs on 14 dogs and was 
less than in the control group. ‘The pressure 
reached a stable level at or near norma! in 
a much shorter period than in the controls. 
varying from 0 to 2 minutes with a mean ol 
20 seconds. L-norepinephrine was given alter 
release of the clamp in the 2 animals that 
required 2 minutes to stabilize the pressure. 
but this did not affect the mean time. 

Adequate inferior venal caval pressure 
records were obtained from 18 runs in I! 
control dogs. In all cases except:1 there was 
an immediate mean rise of 1 millimeter 0! 
mercury in the pressure following removal 
of the aortic clamp (Table II). In the iext 
20 to 30. seconds there was a decline to 2 
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Hohf and Sutton: USE OF VASOPRESSOR AFTER TEMPORARY AORTIC OCCLUSION 


stable level that varied with 1 millimeter of 
mercury below the resting pressure to 3 
millimeters above with a mean of .5 milli- 
meter above. 

[he inferior vena caval pressures were 
satisfactory in 16 runs on 11 experimental 
animals. After release of the aortic clamp, 
there was an increase ranging from .8 to 3 
millimeters of mercury with a mean of 1.5 
millimeters. The time for venous pressure 
to become stable was approximately 4 times 
longer than in the control series, occurring 
in 1 to 2 minutes. This pressure varied from 
| millimeter of mercury below resting pres- 
sure to 2 millimeters above with a mean of 
.6 millimeter, essentially the same as in the 
controls. 

These observations were consistent and 
reproducible. ‘The pattern of response was 
not affected by the duration of the aortic 
occlusion or by ligation of coronary arteries 
to produce myocardial damage. Figure 1 
shows a typical recording of the pressure 
curves. 

When |-norepinephrine was given after 
release of the clamp, there was an immedi- 
ate acceleration in the rise of both the aortic 
and caval pressures but the length of time 
to reach stable pressures was greater than 
when it was given before the release. 

Arfonad given before termination of the 
aortic obstruction caused the proximal pres- 
sure to lower somewhat and upon release of 
the clamp caused a precipitous fall to zero. 
Caval pressure failed to rise upon release 
and declined toward zero. Recovery did not 
occur spontaneously. When it was given 
after release as the aortic and caval pres- 
sures were rising, the recovery was reversed 
and both pressures fell. ‘This fall was cor- 
rected only by the administration of 1- 
norepinephrine. 

Clamping the aorta at various levels re- 
vealed a clear point of differentiation. Oc- 
clusions at all points proximal to the renal 
arteries (which were proximal to the celiac 
and superior mesenteric arteries, also) pro- 
duced a significant rise in the proximal aor- 
tic pressure. Distal to the renal arteries 
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TABLE I.—AORTIC PRESSURE CHANGES FOLLOW- 
ING RELEASE OF TEMPORARY OCCLUSION 


Control Norepinephrine 
ING OE GONG 5c ccdé cesses 14 14 
Dk ORAS ae cl sk ees a 21 
Fall in blood pressure 
(mm. of Hg) 

err ae 12-110 0-100 

PROOD oie a hes S's x 70 30 
Time to stability 

EMMONS gota era ieee 18 sec.-4 min. 0-2 min.* 

MEAN 6 5 cee ek ene ae 2 min. 20 sec. 


*The vasoconstrictor was given after removal of the aortic clamp in 
2 animals that required 2 minutes to become stable. 


there was no measurable effect on the prox- 
imal blood pressure. A drop in pressure 
upon release was observed as far distally as 
the trifurcation, where there was a 10 
millimeter of mercury fall that lasted 2 to 3 
seconds. 
DISCUSSION 

It seems likely that the adverse cardiac 
effects which arise after temporary interrup- 
tion of aortic blood flow are caused by sys- 
temic hypotension. ‘The peripheral ischemia 
causes arteriolar dilatation with decrease in 
peripheral resistance and lowering of dia- 
stolic blood pressure. ‘The coronary circula- 
tion decreases as a result. Also, as blood 
pools in the dilated peripheral bed, the ve- 
nous return is reduced and cardiac output 
diminishes, tending to prolong the hypo- 
tension and further decrease the coronary 
circulation. In the control tests the aortic 


TABLE II.—INFERIOR VENA CAVAL PRESSURE 
CHANGES FOLLOWING RELEASE OF AORTIC 
OCCLUSION 

Control Norepinephrine 

IW OF COONS 66.5 sim nese eis 11 11 

INORG CENIS 5 cee ere ere cc cas 18 16 

Change in blood pressure 

(mm. of Hg) 
Immediately 
be re eT —1 to 4.5 8 to 3 
J) ee Orr taeeere 1.0 a5 
Stable 
WRU a. wrecscarleren tena —1to +3 —1 to +2 
DN hie oareccusineds +.5 +.6 
Time for venous pressure to be- 
come stable: « « «...:0:<6c06% 20-30 sec. 60-120 sec. 


The stable pressures are compared to resting pressures. 
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pressure slowly returned to normal after 
release of the occlusion presumably as pe- 
ripheral resistance and cardiac output im- 
proved. When I-norepinephrine was given, 
the hypotension was less severe and of 
shorter duration in part because peripheral 
resistance was maintained by vasoconstric- 
tion. Shadle has shown that the veins par- 
ticipate in this constriction, and, therefore, 
one might expect, in the absence of failure 
of the right side of the heart, that both ve- 
nous pressure and flow would be increased 
under the conditions of this experiment. In 
the thoracotomized animal, the venous 
pumping action of the thorax is altered so 
that probably little or no vacuum effect 
occurs. This was purposeful here because it 
is a situation that frequently exists in clinical 
surgery. As a result, although they were not 
measured, it seems likely that venous flows 
were directly related to pressures, and this 
theory is supported by the work of Roshkind 
and his collaborators. The relatively fast 
return of caval pressure to approximately 
normal after the initial rise in the controls 
compared to the more prolonged elevation 
when |-norepinephrine was used seems to 
support the conclusion that venous return 
to the heart was greater when the drug was 
used. Thus, under the circumstances of this 
experiment, which were similar to those 
encountered clinically, 1-norepinephrine 
facilitated cardiovascular adjustment to re- 
lease of an aortic occlusion through the 
mechanism of increasing peripheral resist- 
ance and improving venous return to the 
heart. The coronary circulation benefits 
from this action as well as from slowing of 
the heart rate from increased right atrial 
filling. 

It is pertinent to know the levels at which 


aortic occlusion produces proximal hyper. 
tension and, upon release, hypotension. In 
the dog there was no appreciable effect on 
the proximal pressure when the obstruction 
was distal to the renal arteries. 


SUMMARY 


1. Systemic l-norepinephrine was found 
to be beneficial in correcting the hypoten- 
sion after release of aortic clamps in dogs, 
The degree of hypotension and its duration 
were significantly less when 1-norepineph- 
rine was infused at the time the occlusion 
was ended. 

2. Aortic occlusions proximal to the celiac 
arteries of dogs caused significant blood 
pressure elevation above the clamp. More 
distal occlusions had no appreciable effect 
on the proximal aortic pressure. 

3. A vasodilator (arfonad) administered 
at the time an aortic clamp was released 
accentuated and prolonged the hypoten- 
sion. 
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AN EXPERIMENTAL STUDY OF PRIMARY 
ANASTOMOSIS OF ‘THE OBSTRUCTED COLON 


M. ATIK, M.D., JESSE W. CASTLEBERRY, M.D., JOSHUA C. WERNER, M.D., and 
ISIDORE COHN, JR., M.D., F.A.C.S., New Orleans, Louisiana 


IT Is GENERALLY CONCEDED that exterioriza- 
tion procedures and preliminary proximal 
decompression have brought down to a rea- 
sonable level the once prohibitive mortality 
associated with surgery of the obstructed 
colon. Antibiotics, transfusions, improved 
anesthesia, intubation, fluids and electro- 
lytes, and better preoperative and _post- 
operative care as complementary adjuncts 
to these procedures have further decreased 
the mortality. Some surgeons, however, im- 
pressed by the satisfying results of anti- 
biotics in colon surgery have begun to 
question the necessity for the observance of 
some well established surgical principles. 
The period of bowel preparation has become 
shorter and shorter, and preoperative me- 
chanical bowel cleansing has been gradually 
discarded. Within recent years Ferguson 
and Chase, Poth, and Windsberg have even 
advocated the practice of primary resection 
and anastomosis of the colon in the presence 
of obstruction. It is claimed that antibiotics 
instilled into the lumen of the obstructed 
bowel at the time of surgery provide sterili- 
zation, and irrigation of the peritoneum 
with antibiotic solution protects the patient 
from the dire sequelae of spillage and con- 
tamination. Indeed, their reports apparently 
have justified this bold approach while other 
surgeons who have lived through the evo- 
lution of colon surgery have remained skep- 
tical. Since no experimental work upon this 
controversial problem has been reported, 
the problem was studied in the laboratory 
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where at least certain aspects could be 
controlled. 


MATERIAL AND METHODS 

Sixty-two dogs were subjected to a series 
of two operations. The first operation pro- 
duced a complete obstruction of the colon, 
and the second operation relieved the ob- 
struction by one of several methods. 

At a preliminary operation, obstruction 
of the midcolon was produced. Under intra- 
venous nembutal anesthesia, the abdominal 
cavity was entered through a right para- 
median incision. ‘The midcolon was divided 
between clamps; cultures of the ends were 
obtained; and each end was closed by the 
Parker-Kerr technique, using two layers of 
continuous No. 3-0 silk sutures (Fig. 1). 
After recovery from anesthesia, the animals 
were allowed to eat and drink ad libitum. 
No antibiotics nor intravenous fluids were 
given in the postoperative period. 

The animals were then divided into four 
groups: 

Group A, which included 32 dogs, re- 
ceived no further therapy. The animals 
were studied to observe the course of an 
untreated colon obstruction. Needless to say, 
all of these dogs died between 2 and 48 
days later, usually with peritonitis, dis- 
tention, and inanition. 

Group B, consisting of 5 dogs, had as a 
second operation a proximal colostomy 
after a week of untreated colonic obstruc- 
tion. The obstructed loop of proximal end 
of the colon was delivered through a small 
incision. A bridge of rectus fascia and skin 
was sutured beneath the loop. The animals 
were given intravenous fluids at operation 
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Fic. 1. To produce complete obstruction of the large 
bowel the midcolon is divided between clamps, and the 
ends are closed with the Parker-Kerr technique and 
approximated by 1 or 2 interrupted sutures. 





and for 2 days postoperatively. After 48 
hours, the colostomy was opened with im- 
mediate discharge of gas and fecal material. 
The animals were then allowed to eat. No 
antibiotics were used in the postoperative 
period. 

Group CG, consisting of 13 dogs, had a re- 
section of the 1 week old obstructed seg- 
ment and a primary anastomosis as the 
second operation. This group of animals 
did not receive postoperative antibiotics. 
Five hundred milliliters of saline were in- 
stilled into the proximal and distal loops. 
The bowel content was aspirated by means 
of a trocar, and cultures were obtained. 
After rubber-shod clamps were placed to 
minimize spillage, the obstructed segment 
was resected, and an open end-to-end 
anastomosis was performed, a single layer 
of continuous No. 3-0 atraumatic silk suture 
being used. 

Group D, consisting of 12 dogs, also had 
resection of the obstructed colon and a 
primary anastomosis, but these dogs re- 
ceived antibiotics. As soon as the abdomen 
was opened, 50 milliliters of 1 per cent neo- 
mycin were instilled into the peritoneal 
cavity. Five hundred milliliters of 1 per 
cent neomycin-tetracycline mixture were 
instilled into the bowel lumen proximal and 
distal to the obstruction. After 30 to 45 
minutes, the bowel content was aspirated, 
cultures of the lumen were obtained, and 
then the obstructed segment was resected 
and anastomosed as in group C (Fig. 2). 
Before the abdomen was closed, another 





tonitis, or 
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50 milliliters of 1 per cent neomycin were 
instilled into the peritoneal cavity. ‘The 
animals were also given intramuscular tetra- 
cycline for 2 days and penicillin for 5 days, 


RESULTS 


All of the dogs with an unrelieved ob- 
struction of the midcolon (group A) died 
as expected. Soon after obstruction, the 
animals refused to eat. They drank only 
small quantities of water, showed little 
spontaneous activity, and remained with- 
drawn. Vomiting was noted infrequently 
and was in small amounts. Leakage and 
small perforations at the closure site, though 
common immediately after obstruction, 
were observed in only a few cases in the 
late postoperative period and infrequently 
were proximal to the site of obstruction. A 
striking example of this was noted in dog 
98 which survived 48 days of total colon 
obstruction and died of inanition. The ani- 
mal had not vomited and had lived practi- 
cally on water alone. At autopsy, there was 
huge dilatation of the large and small bowel 
to the jejunum. There was neither perfora- 
tion nor peritonitis. Indeed, the ileocecal 
valve of this dog as well as of the others was 
incompetent. 

Of this group, 10 dogs died within 3 
days of obstruction, mostly as a result of 
pneumonitis, peritonitis, and leakage at the 
sutured end of the colon. Sixteen dogs died 
within 4 to 8 days, mainly from dehydra- 
tion and distention, and 5 from perfora- 
tion proximal to the obstructed site. Six 
dogs died within 10 to 48 days, primarily of 
distention, dehydration, and inanition. 

In group B, consisting of 5 dogs which 
had a colostomy after 1.:week of colon ob- 
struction, there was no mortality. The dogs 
condition markedly improved soon after 
the colostomy was opened. They began to 
eat, had satisfactory colostomy function, 
and their recovery was complete within a 
few days after operation At sacrifice within 
9 to 14 days after the second operation, 
there was no evidence of perforation, peri- 
abscess formation. The large 
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Atik ef al.: EXPERIMENTAL STUDY OF PRIMARY ANASTOMOSIS OF OBSTRUCTED COLON 


bowel had returned to its normal caliber 
and consistency. 

Of the 13 dogs in group C, which had 

colon resection and primary anastomosis in 
the presence of obstruction and without 
antibiotic treatment, 4 survived, and 9 
died in from 1 to 4 days after operation. 
The chief causes of death were leaks and 
perforations, at and near the anastomotic 
site, and generalized peritonitis. ‘The 4 dogs 
which survived and had a gradual recovery 
were sacrificed 19 to 27 days after opera- 
tion. The anastomotic sites were found to 
be intact and widely patent. ‘There were 
no intra-abdominal abscesses, and except 
for a few adhesions the viscera showed no 
gross abnormality. 
Of the 12 dogs in group D, in which 
colon resection and primary anastomosis 
were performed with antibiotic support in 
the presence of obstruction, 7 survived. Four 
animals died 1 to 4 days after operation, 
chiefly from perforation and leakage at the 
anastomotic site and peritonitis. One died 
of strangulated obstruction of the small 
bowel due to adhesions. 

The 7 dogs that survived appeared sick 
for several days, required 2 or 3 days of 
intravenous fluids postoperatively, and 
showed gradual improvement in their con- 
dition. At sacrifice the anastomoses were 
found to be well healed and patent. No 
gross peritonitis or abscesses were present 
in these animals. 

The culture of the lumen content obtained 
at operation from the obstructed proximal 
loop of the untreated dogs and from the 
treated dogs, after instillation of antibiotics, 
both grew similar organisms. Coliforms, 
streptococci, clostridia, and bacteroides grew 
in almost every instance from both the con- 
trol obstructed loop washed with saline and 
from the treated obstructed loop washed 
with antibiotics. In a few instances in each 
group, cultures of miscellaneous organisms 
such as staphylococci, proteus, and pseudo- 
monas were also obtained. ‘There was no 
correlation between the flora of the bowel 
and subsequent fate of the animals. 
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Fic. 2. Antibiotics are injected into the bowel proxi- 
mal and distal to the obstruction. After 30 to 45 minutes, 
the bowel content is aspirated. The obstructed site is 
then resected between clamps, and an _ end-to-end 
anastomosis is performed. 


DISCUSSION 


It cannot be denied that there is a place 
for antibiotics in bowel surgery. Cohn, Poth, 
and others (1, 2, 10) have proved the value 
of intestinal antisepsis both experimentally 
and clinically. These agents, however, re- 
main useful only as adjuncts to, and not as 
a replacement of, sound surgical manage- 
ment. Besides, antibiotics have limitations 
in their antibacterial activities. ‘To be 
effective, the antibiotics must reach the 
offending organism in sufficient concentra- 
tion; the organisms must be sensitive and 
must not be reinforced by continuous con- 
tamination; and the host part must remain 
viable with efficient circulation. 

It was not surprising to find that mere 
instillation of antibiotics in an obstructed 
segment of colon failed to sterilize the 
bowel. It would be expecting the impossible 
for the quick antibiotic bath to reach the 
innermost layers of solid and semisolid 
fecal matter and destroy the organisms. 
Even if this feat were possible, primary 
anastomosis of an obstructed colon presents 
several other mechanical and physiologic 
problems which are not encountered to the 
same degree in the obstructed small bowel 
or in the unobstructed colon. As recently 
emphasized by Rives, the relatively de- 
ficient vascular supply of the obstructed 
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colon and its thin edematous wall result in 
an insecure suture, frequent leakage, con- 
tinuous contamination of the peritoneal 
cavity, persistent ileus, and the vicious 
cycle of distention, leakage, and peritonitis. 
These problems, however, are not of suf- 
ficient importance in enteroenterostomy or 
enterocolostomy to jeopardize the safety of 
their performance in the presence of ob- 
struction. One wonders how many ileo- 
colostomies and colocolostomies for incom- 
plete or early obstruction of the colon are 
included in the series reported by some of 
the advocates of primary resection and 
anastomosis. Primary resection and anasto- 
mosis for very early obstruction, incomplete 
obstruction of the left half of the colon, 
and for complete obstruction of the right 
portion of the colon in a good risk patient, 
while relatively safe and practiced by a 
number of surgeons, are considered hazard- 
ous by DePeyster and Gilchrist, Ginzburg, 
Gregg, and McCorkle and Steinbach for 
late and complete obstruction of the left 
half of the colon. Indeed resection and 
primary anastomosis of the unobstructed 
colon of dogs in the laboratory as reported 
by Gliedman and associates do not present 
the problems mentioned. 

The small control series of dogs once 
more demonstrated the validity of the 
time-honored principles of colon surgery. 
‘There was no mortality in the dogs in group 
B treated by colostomy. It must be ad- 
mitted that subjecting this group to another 
stage of resection and establishment of 
bowel continuity may be accompanied by 
some morbidity and mortality. However, 
modern surgery of defunctionalized bowel 
in otherwise healthy individuals carries no 
more risks than those of accidents of op- 
erations. 

The two groups of dogs, C and D, which 
were treated by primary colon resection 
and anastomosis, both carried a very high 
mortality. The mortality was 70 per cent 
in group C which received no antibiotics 
and 42 per cent in group D which had 
antibiotics. On the surface it may appear 


that the antibiotics had decreased the 
mortality considerably, but actually the 
difference between the two groups is not 
statistically significant. Even if the mor- 
tality of the group treated with antibiotics 
was less, there is no comparison with the 
safety, ease, and smooth course of colostomy 
after complete large bowel obstruction. 

Primary resection and anastomosis of an 
obstructed colon were found to be technical- 
ly difficult, time-consuming, and associated 
with appreciable blood loss, inadvertent 
trauma to the distended bowel, and un- 
avoidable spillage of its content. The re- 
covery was slow in the surviving animals, 
They remained sick and anorexic for several 
days before full recovery in contrast to the 
rapid recovery of the animals that had the 
safer and more easily performed decom- 
pressing colostomy. 


SUMMARY AND CONCLUSIONS 


A midcolon obstruction was produced by 
division of the bowel and closure of the 
ends in 62 dogs. After 1 week of obstruction, 
the dogs were then divided into four groups: 

In group A, consisting of 32 dogs, the 
animals received no treatment and the ob- 
struction was not relieved. They all died. 

In group B, consisting of 5 dogs, a loop 


colostomy was performed. All 5 dogs sur- | 


vived without any remarkable morbidity. 

In group C, consisting of 13 dogs, primary 
resection and anastomosis were performed. 
Four of these animals survived. 

In group D, consisting of 12 dogs, which 
were treated similarly to group C with the 
addition of intraluminal, intraperitoneal, 
and intravenous antibiotics, 7 animals 
survived. : 

Using caution in transferring these data 
to the human, it may be inferred that: (a) 
Preliminary colostomy is the safest treat- 
ment of complete obstruction of the colon. 
(b) The local instillation of antibiotics in 
the presence of obstruction does not sterilize 
the colon. (c) Primary resection and anasto- 
mosis of an obstructed left half of the colon 
are dangerous. (d) The use of antibiotics 
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does not significantly reduce the high mor- 
tality of primary resection and anastomosis 
of an obstructed left half of the colon. (e) 
It is emphasized that primary resection and 
anastomosis of an obstructed colon, with 
or without antibiotic protection, should not 
be adopted in place of a simple decom- 
pressing colostomy for lesions beyond the 
midtransverse colon. 
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AN ANALYSIS OF PROPHYLACTIC MEASURES 
IN EXPERIMENTAL TETANUS 


RICHARD T. McDONALD, M.D., San Diego, California, LEO CHAIKOF, M.D., and 
JOSEPH P. TRUANT, Ph.D., Detroit, Michigan 


SERUM SICKNESS according to Downs oc- 
curred in approximately 5 per cent of all 
patients who received tetanus antitoxin pro- 
phylactically at Henry Ford Hospital dur- 
ing the last 5 years. Many of these reactions 
were of a serious nature and required vig- 
orous therapy to return these patients to 
their previous state of health. This seems a 
rather high morbidity to accept from the 
use of a biologic agent with questionable 
effectiveness in its present recommended 
dosage. It is therefore understandable why 
many clinicians hesitate to give antitoxin 
prophylactically for a clean wound. Unfor- 
tunately, many practitioners use antitoxin 
mainly in the interest of avoiding medico- 
legal difficulties. 

If it is true that prophylactic tetanus anti- 
toxin is ineffective, and 30 per cent of all 
accidental wounds are contaminated with 
tetanus organisms, inherent wound resist- 
ance complemented by routine wound care 
including antibiotics is probably more ef- 
fective than previously suspected. That 
some mechanism is extremely effective in 
preventing tetanus is suggested, since only 
30 cases of tetanus have occurred at Henry 
Ford Hospital during the last 40 years. 

In an attempt to define this problem more 
clearly, the relative effectiveness of tetanus 
antitoxin, the penicillin mixture bicillin, 
cloropactin WCS 90, and debridement were 
evaluated in the laboratory. 

The ineffectiveness of the ordinary pro- 
phylactic quantities of tetanus antitoxin in 
experimental tetanus previously demon- 
strated by Taylor and Novak was recon- 
firmed. Debridement also proved ineffective 
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in preventing tetanus. However, the peni- 
cillin mixture, bicillin, was extremely effec- 
tive in preventing tetanus in mice if given 
soon after wounding. The main conclusion, 
however, had to be inferred. 


MATERIALS 


Tetanus spores were prepared in the fol- 
lowing manner: Lyophilized tetanus cul- 
tures, strains No. 9441 and 449, were re- 
constituted with trypticase soy broth, inocu- 
lated into thioglycolate and cooked meat 
media, and incubated for 48 hours. Serial 
dilutions of the viable subcultures were 
made, and viable spore counts were ob- 
tained after heating the suspension at 80 
degrees C. for 40 to 60 minutes to destroy 
the vegetative cells and inactivate any toxin 
that might be present. Nigrosin mounts of 
the various spore suspensions were examined 
to determine the presence or absence of 
spores, and the microscopic results were 
compared with the spore counts. The spore 
counts were taken from replicate plates 
which were prepared from each dilution. 

The tetanus antitoxin, bicillin, and cloro- 
pactin WCS 90 were the commercially 
available preparations and each was pre- 
pared according to the manufacturer's 
specifications. 

Healthy 20 gram white mice and healthy 
250 gram guinea pigs were the test animals. 


METHOD 


From each aliquot of spore-containing 
material, 0.1 milliliter was inocylated into 
the hind leg of each of 4 mice. Survival of 
these animals for 2 weeks was interpreted as 
evidence of freedom from toxin. Control 
and test animals were then given an intra- 
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muscular injection of .05 milliliter of 50 
per cent calcium chloride and 0.1 milliliter 
of tetanus spore mixture into the right mid- 
thigh. 

These animals were observed for signs of 
tetanus every 4 to 6 hours for the first 48 
hours and then every 12 hours for a period 
of 2 weeks. The experiment was terminated 
by death of the animals or at the end of 2 
weeks. 

A control preparation was sought which 
would produce local tetanus at 48 hours 
and convulsions and death at 60 hours. 
These effects were accomplished by inocu- 
lating the mice with 10 spores and the 
guinea pigs with 60 spores. Control animals’ 
deaths from tetanus averaged 94 per cent. 
Experiments were not considered valid un- 
less 75 per cent of the controls or treated 
animals expired from tetanus. 

Debridement was performed by using 
aseptic technique on guinea pigs anes- 
thetized with ether. The entire muscle mass 
of the lateral aspect of the inoculated thigh 
was excised. The wound was washed vigor- 
ously with saline or cloropactin, and the 
skin was sutured loosely with fine silk su- 
tures. 

In all experiments in which tetanus anti- 
toxin or the penicillin mixture was injected 
into the inoculated leg, the injection was 
made at least 1 centimeter from the inocula- 
tion site. When the opposite leg was utilized, 
the midportion of the thigh was the injection 
site. 


RESULTS 


Tetanus antitoxin. The efficacy of tetanus 
antitoxin was determined in mice by in- 
jecting different amounts of tetanus anti- 
toxin into the same leg immediately after 
inoculation with spores. These data are 
shown in Table I. With the usual amount of 
antitoxin, only a slight increase in survival 
time occurred. Half of the mice were pro- 
tected from tetanus only after 3,750 units 
per kilogram were given. 

Experiments on the effectiveness of vary- 
ing doses of tetanus antitoxin administered 


TABLE I.—RESULTS OF TETANUS ANTITOXIN IN- 
JECTION INTO MICE, USING THE SAME LEG 
IMMEDIATELY AFTER TETANUS SPORE INJEC- 


TION 
Time (hrs.) No. Average 
No. of Units after of No. hour 
spores T.A.T. inoculation animals dying survival 
10 0 _- 42 37 68 
10 0.5 Immediately 8 8 79 
10 3.0 Immediately 5 3 178 
10 6.0 Immediately 3 3 107 
10 75.0 Immediately 5 3 205 
10 150.0 Immediately 7 + 301 


TABLE II.—RESULTS OF TETANUS ANTITOXIN IN- 
JECTION INTO GUINEA PIGS, USING THE SAME 
LEG BUT DIFFERENT TIME PERIODS AFTER 
SPORE INJECTION 


Time (hrs.) No. Average 
No. of Units after of No. hour 
Spores ya oy 2 inoculation animals dying survival 
60 0 — 9 9 55 
60 5.0 0 6 6 79 
60 5.0 +12 6 6 157 
60 50.0 +12 6 5 251 


TABLE III.—RESULTS OF TETANUS ANTITOXIN IN- 
JECTION INTO MICE, USING THE OPPOSITE LEG, 
IMMEDIATELY AFTER SPORE INJECTION 


Time (hrs.) No. Average 
No. of Units after of No. hour 

Spores TAF. inoculation animals dying survival 
10 0 _ 15 13 66 
10 3.0 Immediately 8 8 133 
10 6.0 Immediately 14 12 103 
10 15.0 Immediately 6 6 216 
10 30.0 Immediately 8 7 288 


into the inoculated leg of guinea pigs at 
delayed intervals are summarized in Table 
II. After 200 units of antitoxin per kilogram, 
survival time was increased 5 fold over that 
of controls. Despite this, all guinea pigs died 
from tetanus. 

Another experiment was conducted with 
mice to evaluate the effect of a distant site 
for injection of the antitoxin. The results are 
depicted in Table III. Even with 1,500 
units of antitoxin per kilogram given im- 
mediately after inoculation, no mice sur- 
vived if the opposite leg was used as the in- 
jection site. Survival time, however, was 
equal or better than in a group of “‘same leg 
mice”’ who had only a 50 per cent mortality. 

Penicillin mixture (bicillin). The effective- 
ness of the penicillin mixture in preventing 
tetanus was evaluated by injecting varying 
doses of the material into the inoculated leg 
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TABLE IV.—RESULTS OF INJECTION OF PENICILLIN 
MIXTURE INTO MICE, USING THE SAME LEG 
BUT DIFFERENT INTERVALS AFTER SPORE 
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INJECTION 
Time (hrs.) No. Average 
No. of Bicillin after of No. hour 
spores units tnoculation animals dying survival 
10 0 — 14 13 74 
10 300 0 7 0 336+ 
10 300 + 6 13 2 125 
10 30,000 0 7 0 336+ 
10 30,000 +12 S 3 107 


TABLE V.—RESULTS OF INJECTION OF PENICILLIN 
MIXTURE INTO GUINEA PIGS, USING THE SAME 
LEG BUT DIFFERENT INTERVALS AFTER SPORE 


INJECTION 

Time (hrs.) No. Average 

No. of Bicillin after of No. hour 
Spores unils tnoculation animals dying survival 

60 0 _ 20 20 71 

60 4000 0 10 10 93 

60 1000 +12 7 + 107 

60 3000 +12 6 6 101 

60 4000 +12 10 10 95 


of mice at different intervals. Findings are 
demonstrated in Table IV. Penicillin mix- 
ture prevented tetanus in all mice when 
given immediately after spore inoculation. 
If, however, 12 hours elapsed before penicil- 
lin was given, the mortality was 100 per 
cent. 

The lack of survival in guinea pigs was 
somewhat unexpected when the penicillin 
mixture was injected into the same leg at 
varying intervals. These data are summar- 
ized in Table V. 

An experiment was conducted in mice to 
elucidate the role the injection site played 
in the over-all effectiveness of penicillin, as 
shown in Tables IV and VI. It was found 
that 15,000 units of penicillin mixture per 
kilogram, which protected all mice when 
injected into the inoculated legs, failed com- 
pletely when injected into the opposite leg. 
However, 750,000 units per kilogram pro- 
tected all mice given injections into the 
opposite leg. 

Debridement. The role of debridement in 
the prophylaxis of tetanus was evaluated as 
demonstrated in ‘Table VII. Debridement 
with cloropactin, with and without bicillin, 
was no more effective than debridement 
with saline irrigation. 
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DISCUSSION 

The prevention of tetanus, excluding 
toxoid immunized individuals, is dependent 
on the effects of tetanus antitoxin, routine 
care of wounds, and antibiotics. On examin- 
ing the effects of antitoxin on a weight basis, 
it was observed that tetanus antitoxin in 
doses as great as 300 units per kilogram ad- 
ministered to mice immediately in the 
inoculated leg did not prevent fatal tetanus. 
Except for a very slight increase in survival 
time and approximately 12 hours’ delay in 
the onset of tetanus, these animals did not 
differ significantly from the control mice. 
This fact reconfirms previous work that 
showed that tetanus antitoxin in the usual 
prophylactic doses is ineffective in prevent- 
ing experimental tetanus. ‘The survival time 
of the mice was greatly prolonged, and 
nearly half of the mice survived when 3,750 
units of tetanus antitoxin per kilogram were 
administered immediately into the inocu- 
lated leg. The ineffectiveness of large amounts 
of antitoxin was further demonstrated by its 
failure to protect guinea pigs from tetanus. 
In spite of an injection of 200 units per 
kilogram administered after 12 hours into 
the inoculated leg, all animals died. How- 
ever, the survival time was increased ap- 
proximately 5 fold over that of the controls. 

It is interesting to note the effect of tetanus 
antitoxin when it was administered into the 
opposite leg in mice, since this resembles 
most closely the clinical situation. When 
150 or 300 units of antitoxin per kilogram 
were given, the over-all mortality rate was 
not improved over that of the controls; 
however, there was a small increase in sur- 
vival time. Only when 750 or 1,500 units 
of antitoxin per kilogram were administered 
did a significant increase in survival time 
occur; however, there was no improvement 
in mortality over that of the controls. 

If these results can be transferred directly 
to man, making allowances for weight dif- 
ference, of course, and if the term prophy- 
laxis is interpreted literally, probably there is 
no prophylaxis from 1,500 or 15,000 units of 
antitoxin against tetanus, which has an in- 
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cubation period of approximately 3 days. 
What over-all effect this dose of antitoxin 
would have on treated tetanus is another 
matter and was not evaluated in this study. 

Bicillin, a mixture of penicillin consisting 
of 14 part each of potassium and procaine 
penicillin G and 14 part of benzathine peni- 
cillin G, was chosen as a test material be- 
cause of the proved effectiveness of procaine 
penicillin by Taylor and Novak and be- 
cause one injection will give therapeutic 
blood levels for approximately 2 weeks. If 
this agent proved effective, it would avoid 
the inconvenience of daily administration. 

When 15,000 units of penicillin mixture 
per kilogram were given immediately in the 
spore inoculated leg, all mice were pro- 
tected. If the same amount was given 6 
hours after inoculation only 85 per cent of 
the mice were protected. If 15,000 units 
of penicillin per kilogram were given im- 
mediately in the opposite leg, all mice died 
from tetanus with practically no increase in 
survival time. If the dose was increased to 
750,000 units of penicillin mixture per kilo- 
cram and given immediately in the op- 
posite leg, all mice were protected. ‘This 
demonstrates that the difference in results 
when the same leg is used is probably due to 
local diffusion and hence increased con- 
centrations of the drug at the inoculated site. 
This relationship probably also holds for 
tetanus antitoxin. Unfortunately, even when 
1.5 million units of penicillin mixture per 
kilogram were given to mice in the same leg 
12 hours after inoculation, all mice died. 

Tetanus in guinea pigs was even more 
resistant to treatment. When 16,000 units 
of penicillin mixture per kilogram were 
given in the same leg immediately after 
spore inoculation, all guinea pigs died from 
fatal tetanus with very little increase in sur- 
vival time. The differences in results with 
penicillin mixture are undoubtedly due to 
the guinea pigs’ greater sensitivity to tetanus 
toxin. Since man is even more sensitive to 
tetanus toxin than is the guinea pig, penicil- 
lin mixture is not expected to be effective in 
the prevention of human tetanus. 
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TABLE VI.—RESULTS OF INJECTION OF PENICILLIN 
MIXTURE INTO MICE, USING THE OPPOSITE 
LEG IMMEDIATELY AFTER SPORE INJECTION 


Time (hrs). No. Average 
No. of Bicillin after of No. hour 
Spores units inoculation animals dying survival 
10 0 -- 11 10 63 
10 300 Immediately 5 5 86 
10 15,000 Immediately 7 0 336+ 
10 120,000 Immediately 3 0 336+ 
TABLE VII.—RESULTS OF DEBRIDEMENT PLUS 


SALINE, CLOROPACTIN IRRIGATIONS, AND CLO- 
ROPACTIN IRRIGATIONS PLUS PENICILLIN IN 
GUINEA PIGS AFTER SPORE INJECTION 


Time (hrs.) Average 
No. of Type of after No. of — No. hour 
spores procedure inoculation animals dying survival 
0 Debridement, — 5 0 336+ 
saline 
60 _— — 10 9 54 
60 Debridement, +12 6 6 118 
saline 
60 Debridement, +12 11 11 118 
cloropactin 
60 Debridement, +12 6 5 86 
cloropactin, 


1,000 U. bicillin 


Results of debridement of the inoculation 
site after 12 hours were disappointing. All 
available tissue over the lateral border of 
the thigh was excised; however, edematous 
changes in the muscle could often be seen to 
extend into the abdominal and back mus- 
culature. No increase in survival time be- 
yond that achieved with saline was obtained 
by irrigation with cloropactin nor by the 
addition of 4,000 units of penicillin mixture 
per kilogram. Since tetanus bacilli are 
known to remain localized at the inocula- 
tion site, except in terminal states, it would 
seem that wide excision of the wound site 
should be a valuable aid in the prophylaxis 
of tetanus. 

Criticism may be directed at this phase of 
the experiment because the wounds were 
closed. However, it was believed that sec- 
ondary wound infections would have in- 
validated the results even more. Apparently, 
even if the source of the tetanus toxin is 
eliminated by debridement, after 12 hours 
enough toxin has been produced to result in 
the death of the animal. In the light of this 
fact, debridement might have been much 
more effective if done earlier. 
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Applying this finding to clinical tetanus, 
one of two conclusions is inescapable: When 
patients previously immunized with tetanus 
toxoid are excluded, either (1) antitoxin, 
antibiotics, and debridement are much 
more effective when the wound is minimally 
contaminated with tetanus spores or (2) the 
conditions for the development of clinically 
evident tetanus occur rarely in the average 
type of wounding. Undoubtedly both fac- 
tors are in operation. However, if one con- 
siders that approximately 6 tetanus spores 
can result in fulminating tetanus in a 
mouse and death in approximately 3 days 
when wound conditions are favorable, the 
effectiveness of our prophylactic effort be- 
comes even more negligible. Certainly the 
most logical explanation is that in a small 
clean wound conditions are probably sel- 
dom favorable for the development of 
tetanus. 

Because of these facts and the appreciable 
morbidity and occasional mortality associ- 
ated with tetanus antitoxin, a great deal of 
discretion should be exercised in administer- 
ing antitoxin. Certainly it should never be 
given routinely for all wounds. When anti- 
toxin is given prophylactically it probably 
should be in excess of 200 units per kilo- 
gram. 


CONCLUSIONS 


Tetanus antitoxin in doses as great as 300 
units per kilogram immediately after spore 
inoculation failed to protect mice from fatal 
tetanus. Guinea pigs were not protected 
from fatal tetanus by 200 units per kilogram 
given 12 hours after inoculation. ‘Tetanus 
was prevented in approximately 50 per cent 
of the mice by 3,750 units of antitoxin per 
kilogram given immediately after inocula- 
tion with tetanus spores. 

A penicillin mixture, bicillin, when given 
immediately after spore inoculation in 
amounts of 15,000 units per kilogram pro- 
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tected 100 per cent of the mice; however, 
1,500,000 units of penicillin mixture per 
kilogram were not able to prevent tetanus 
when administered 12 hours after spore in- 
oculation. Tetanus was not prevented in 
guinea pigs by 16,000 units of penicillin 
mixture per kilogram administered im- 
mediately after inoculation. 

As others have previously demonstrated, 
penicillin and tetanus antitoxin are much 
more effective when administered near the 
inoculated site, presumably because diffu- 
sion increases the concentration of the drug 
locally. Probably in the prophylaxis of 
tetanus these agents should be administered 
as near the wound site as possible. 

Debridement 12 hours after spore in- 
oculation was ineffective in preventing fatal 
tetanus when employed with saline irriga- 
tion, cloropactin irrigation, or cloropactin 
irrigation with 4,000 units of penicillin 
mixture per kilogram. 

Because of the considerable morbidity 
and the probable ineffectiveness of tetanus 
antitoxin in the presently recommended 
amounts, it probably should not be ad- 
ministered routinely for small clean wounds 
seen within 6 hours after their occurrence. 
After this time has elapsed tetanus antitoxin 
should probably be administered in amounts 
of at least 200 units per kilogram, since 
enough toxin may have been produced to 
result in fatal tetanus even if the source of 
tetanus toxin has been removed. 

In relation to the number of accidental 
wounds, tetanus is an infrequent complica- 
tion, probably not because of our prophylac- 
tic efforts, excluding tetanus toxoid, but 
because wound conditions are seldom favor- 
able for the development, of tetanus. 
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SURGICAL TREATMENT FOR TETRALOGY OF FALLOT 
AFTER PREVIOUS ANASTOMOSIS OF SYSTEMIC TO 


PULMONARY ARTERY 


JOHN W. KIRKLIN, M.D., F.A.C.S., and W. SPENCER PAYNE, M.D., Rochester, Minnesota 


THE FEASIBILITY of open intracardiac opera- 
tion for the patient with tetralogy of Fallot 
and a previously constructed anastomosis 
between a systemic and pulmonary artery is 
important to assess. In many patients who 
have been benefited by a Blalock or Potts 
anastomosis, the symptoms recur with 
severity enough to necessitate consideration 
of further surgery. Open intracardiac repair 
and closure of the previously constructed 
anastomosis appears to be the ideal treat- 
ment, if it is possible. The feasibility of sub- 
sequent definitive intracardiac surgery is a 
factor also in consideration of an anastomot- 
ic operation as a temporary expedient for 
the occasional patient in whom, for one 
reason or another, the risk of open intra- 
cardiac repair appears to be higher than 
usual. 

This is a report of experience with open 
intracardiac repair in patients in whom a 
previous systemic to pulmonary artery 
anastomosis has been performed. The 
experience indicates that even under this 
condition corrective repair can be accom- 
plished at an acceptably low risk. Surgical 
techniques that facilitate the actual cor- 
rection may be important in achieving this 
result. 


MATERIAL, METHODS, AND IMMEDIATE RESULTS 


In the period from April 1955 through 
September .1959, open intracardiac opera- 
tion was performed on 29 cyanotic patients 
who previously had undergone an anasto- 
motic operation. Data concerning all of the 
patients are given in the Table I. Although 


_From the Section of Surgery, Mayo Clinic, and the Mayo 
Foundation, Rochester, Minnesota. 
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all patients had been thought to have had 
the tetralogy of Fallot at the time of original 
operation, 2 proved at the time of intra- 
cardiac repair to have pulmonary stenosis, 
intact ventricular septum, and atrial septal 
defect. Of the 29 patients, 25 had had the 
Blalock type of anastomotic operation and 4 
had had the Potts type. Three patients had 
had 2 previous anastomotic operations and 
2 other patients had also had closed in- 
fundibular resection performed by the Brock 
technique. 

In general, the techniques of perfusion 
according to McGoon and his co-workers 
and Moffitt and his associate and of intra- 
cardiac repair (2) were those that have been 
described in previous reports from this 
clinic. 

There were 4 hospital deaths in this 
series of 29 cases. All occurred in patients 
with tetralogy of Fallot, giving a hospital 
mortality of 15 per cent among the 27 pa- 
tients with this malformation. The operative 
mortality in this small group compares 
favorably with that for all cases of tetralogy 
(2), irrespective of the presence of a pre- 
viously constructed shunt. 

Of the 18 patients with the tetralogy of 
Fallot in whom shunts were still functioning 
at the time of open intracardiac operation, 
2 died, making a mortality in this group of 
11 per cent. There were no deaths among 
the 3 patients with functioning Potts 
anastomoses. 

Excessive bleeding after operation oc- 
curred in only 2 patients. One of these died 
(Case 2), but the excessive bleeding did not 
appear to have been the primary cause of 
the death, since the blood lost (2,400 ml.) 
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TABLE I.—DATA FROM 29 CASES OF TETRALOGY OF FALLOT WITH PREVIOUSLY ESTABLISHED ANASTOMOSIS—Continued 


Method of repair 
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Pulmonary stenosis__— 


Pressure measured in 


Plastic 
reconstruc- 


operating room after 


——repair, mm. Hg. 


Previously 
—established anastomosis. 


Opera- 





Val- tion 


Resect. 


Site of 
pulmonary 





Cyanosis. 





Case, Disa- 


Aorta or 


vot- outflow 


infund. 


Septal 


Age, 


SITS. 


Diag- 


Exer- 


bility, 
degree 


age, 
ITS. 


Remarks 


LV 
75/ 


defect obstr. omy tract PA PA RV 
35/ 


Direct 


Incision 
Median 


stenosis 


Status 


tion 


Left 


nosis 


cise 


Moder- 


Rest 
Moder- 


aa 


Infundibulum 


Funct. 


4 


Tetral- 


Moder- 


26 
16 


suture 


sternotomy 


ate ate ogy Blalock 


ate 


Old aphasia 


110/ 


55/ 


Teflon 


Median 


Infundibulum 


Severe Tetral- Left 6 Non- 


Moder- 


27 Severe 


18 


from brain 
abscess, 
age 13 


patch 


sternotomy 


funct. 


Blalock 


Right 


ogy 


ate 


Funct. 


17 


Blalock 


70/ -105/ 


40/ 


“p 


Suture 


ant. 


Bil. 


Infundibulum, 


Funct. 


Left 


PS, 


Moder- 


Moder- 


28 Severe 


15 


ASD, 
lig 


thoracotomy 


valve 


ASD, Blalock 
PDA 


ate 


ate 


PDA 


98/10 


45/8 


oa 


a 


Suture 


Infundibulum, Median 


Funct. 


Severe Severe PS, Left 3 


Moder- 


29 


ASD 


sternotomy 


valve 


Blalock 


ASD 


ate 


12 


patent ductus arteriosus. 


pulmonary stenosis; ASD =atrial septal defect; PDA= 


PA=pulmonary artery; RV=right ventricle; LV=left ventricle; VSD=ventricular septal defect; PS 


was replaced by transfusion. In the other 
patient (Case 21), hemothorax on the left 
side resulted from excessive bleeding. ‘The 
clotted blood was evacuated by elective re- 
operation 48 hours after the original pro- 
cedure. 


SURGICAL TECHNIQUE 


In 8 cases, the incision was a bilateral 
anterior thoracotomy. Although the ex- 
posure was adequate, it was apparent thiat 
this approach involved needless dissection 
and opening up of large vascular regions. It 
is perhaps significant that in both of the 
cases of excessive postoperative bleeding the 
approach had been made through the 
bilateral incision. In 21 cases, the operation 
was accomplished through a primary me- 
dian sternotomy incision, an approach to 
open intracardiac surgery with extracor- 
poreal circulation originally proposed by 
Julian and his associates. There is little 
question at the present time that the in- 
cision of choice for those patients with 
previously constructed anastomoses is a 
median sternotomy. 

The method for management of the pre- 
viously constructed Blalock anastomosis is 
important. Although several techniques for 
exposing the anastomosis have been utilized 
in this series, some standardization has been 
achieved recently. Therefore, it is possible 
to illustrate the methods presently employed 
and thought to be ideal. ‘These techniques 
vary somewhat according to the side of the 
aortic arch and the site of the previously 
constructed anastomosis. In all, however, 
the approach is planned to be direct and to 
involve minimal dissection in regions con- 
taining many vascular adhesions (Figs. 1, 
2, and 3). 

The systemic vessel previously anasto- 
mosed to the pulmonary artery is identified 
and encircled before the start of perfusion. 
It is important to realize, however, that the 
anastomosis may be all that is sustaining life: 
for in many patients it has been found that 
virtual pulmonary atresia has developed. 
Therefore, the shunt should not be closed 
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1. Method of closure of previously constructed 
anastomosis of left subclavian artery with left pulmonary 
artery in patients having the aortic arch on the left side. 
\fter opening of the pericardium, the cut edge of the 
pericardium over the pulmonary artery and left atrium 
is retracted strongly to the patient’s right, while the 
thymus gland is elevated and held up by a retractor 
as shown. Dissection is carried posteriorly along the 
external pericardial surface until the left phrenic nerve 
is encountered, then over the phrenic nerve until the 
previously constructed anastomosis is uncovered just 
cephalad to the root of the left lung. Only a narrow 
tunnel of dissection is necessary, and to open widely the 
tissues in this region is inadvisable. Palpation of a con- 
tinuous thrill aids in the identification of the left sub- 
clavian artery as it approaches the site of anastomosis. 
Iwo ligatures are placed around the left subclavian 
artery, to be tied down after perfusion begins. 

Fic. 2. Method of closure of previously constructed 
anastomosis of left subclavian artery with left pulmonary 
in patients having the aortic arch on the right side. In 
this situation it is not necessary to dissect down into 
the left pleural space toward the site of the anastomosis. 
Instead, closure of the shunt can be accomplished by 
ligation of the left subclavian artery just as it leaves 
the innominate artery. To identify the left subclavian 
artery at this point, the pericardium is split in a cephalad 
direction and dissection is carried along the ascending 
aorta until the innominate artery is found. When the 
left innominate vein is retracted gently upward, the 
left subclavian artery becomes readily visible as it origi- 
nates from the innominate artery. After this vessel has 
been identified with certainty as the one feeding the 
previously constructed anastomosis, it may be encircled 
with silk ligatures, to be tied down after perfusion is 
established. 

Fic. 3. Method of closure of previously constructed 


until such time as perfusion is begun. 
Obviously, it must be closed before the 
heart is opened or cardiac arrest induced. 








anastomosis of right subclavian artery with right pul- 
monary in patients having the aortic arch on the left 
side. Usually such an anastomosis has been made at a 
proximal site on the right main pulmonary artery after 
ligation and division of the azygos vein. Consequently, 
the anastomosis often is found a few years later to lie 
medial to the superior vena cava. This fact accounts for 
the possibility of exposing the previously constructed 
anastomosis by incising the posterior pericardium medial 
to the superior vena cava. As the superior vena cava is 
gently retracted laterally, the right subclavian artery 
can be identified at its point of anastomosis to the right 
pulmonary artery. 


A previously constructed, functioning 
aorticopulmonary anastomosis of the Potts 


type presents a special surgical challenge 
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met by approaching the fistula through the 
pulmonary artery. The technique of hypo- 
thermic perfusion and _ total circulatory 
arrest which was employed in this procedure 
has been detailed in a separate publication 
(3). 

COMMENT 

It is a significant finding that open intra- 
cardiac repair can be accomplished at a 
reasonable risk in patients with a previous 
anastomosis constructed according to the 
method of Blalock or Potts. This is par- 
ticularly striking in view of the severe dis- 
ability suffered by most of these patients. 
Such cases present certain technical chal- 
lenges not encountered in tetralogy of 
Fallot without a previously constructed 
anastomosis, but by proper surgical tech- 
niques and proper perfusion techniques 
these challenges can be met successfully in a 
reproducible fashion. This fact makes it 
possible to offer open intracardiac repair to 
patients having recurrence of symptoms 
some years after a successfully accomplished 
anastomotic operation. 

Long-term results after open intracardiac 
repair of the tetralogy of Fallot will not be 
discussed in detail in this presentation. It is 
pertinent to note, however, that all but 2 of 
the 23 surviving patients with the tetralogy 
of Fallot have an excellent symptomatic re- 
sult to date. Both of these patients have 
given signs of residual or recurrent shunt at 
the ventricular level. Although they are 
symptomatically improved, they are not 
totally asymptomatic as are the others. 
Thus, the evidence from these 27 patients 
with tetralogy of Fallot in whom an 
anastomosis had been constructed previ- 
ously agrees with that from similar patients 
without anastomosis: complete return to 
normality follows complete repair of the 
defects. 

At the present, the effectiveness of open 
intracardiac repair of tetralogy of Fallot in 
patients with previously constructed anasto- 
mosis relates to the selection of operative 
techniques for the intitial surgical treatment 
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of the tetralogy. Experience has suggested 
that there may possibly be some paticnts 
with the tetralogy in whom open. intra- 
cardiac repair currently bears a risk gre iter 
than that in the whole group of paticnts 
with this malformation. For example. in 
our hands, open intracardiac repair in the 
severely cyanotic small infant has_ proved 
to be difficult. 

It may be that in time all categories 
of patients with tetralogy of Fallot an 
be offered open intracardiac repair at ow 
risk. Meanwhile, it appears reasonabl: to 
carry Out an anastomotic operation un ler 
those uncommon conditions in which the 
risk of open intracardiac repair seems to be 
unduly high. Subsequently, the surg: on 
can return, with confidence, to close he 
anastomosis and to perform open intra: ar- 
diac repair. 

The presence of a functioning ana:to- 
mosis has not regularly resulted in enovgh 
enlargement of the outflow tract of the rivht 
ventricle and pulmonary valve ring to 
obviate prosthetic reconstruction at {his 
site. Ihe present series of cases has given the 
impression that the main pulmonary artery 
and its branches are in general somew)iat 
larger in patients with previously con- 
structed anastomoses than they are in most 
patients with tetralogy of Fallot but without 
anastomosis. This enlargement facilitates 
the operation to some extent, but the in- 
tracardiac procedure itself is not made 
easier by the presence of a previously con- 
structed anastomosis. 


SUMMARY 

Twenty-nine cyanotic patients with pre- 
viously constructed anastomotic operations 
were operated upon by open techniques /or 
correction of malformations and closure o! 
the anastomoses. Twenty-seven of these 
patients proved to have the tetralogy ol 
Fallot. Among these, the hospital mortality 
was 15 per cent. Of the 18 patients with the 
tetralogy in whom shunts were still func- 
tioning at the time of open intracardiac 
operation, the mortality was 11 per cent. 
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Mat‘ers of technique are important in ob- 
taining satisfactory results in this particular 
gro of patients. Possible implications of 
the esults in this group of patients are dis- 
cussd. 
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LATE OCCLUSION OF FEMORAL AND POPLITEAL 


FABRIC ARTERIAL GRAFTS 


W. STERLING EDWARDS, M.D., F.A.C.S., Birmingham, Alabama 


IN THE PAST 4 YEARS, a steady trend away 
from the use of homologous arteries as ar- 


terial substitutes has developed in favor of 


synthetic fabric tube grafts. Porous plastic 
grafts have proved eminently satisfactory in 
replacement or bypass of the thoracic or 
abdominal aorta or iliac arteries by using 
either end-to-end or end-to-side suture. 

In contrast with the gratifying results in 
large vessels, grafting procedures of the 
smaller peripheral arteries have continued 
to present a number of problems. Arterial 
homografts and autogenous veins were first 
used as replacements of obstructed seg- 
ments of femoral or popliteal arteries with 


end-to-end anastomosis. ‘The experience of 


most surgeons was similar to that of Linton 
and Menendez who reported 60 per cent 
acute thrombosis with replacement proce- 
dures. Kunlin suggested bypass grafting 
and Linton and Crawford and their asso- 
ciates demonstrated that early results with 
shunts were much superior to replacement. 
It has now been adequately demonstrated 
that the larger anastomoses produced by the 
end-to-side technique reduced the incidence 
of early occlusion which occurred with the 
smaller end-to-end Bypass 
grafting with preservation of existing col- 
laterals has proved safer than replacement 
if acute thrombosis of the graft occurs. Shaw 
and Wheelock sounded the first ominous 
warning of the major problem that has so 


anastomoses. 


seriously interfered with the effectiveness of 


peripheral grafting procedures—the fre- 
quent occurrence of late occlusion. Szilagyi 
and associates (8) using arteriographic fol- 
low-up studies found that femoral homo- 

From the Department of Surgery, Medical College of Alabama, 
Birmingham. 
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erafts often fail because of aneurysm for na- 
tion or progressive atheromatous obstruc- 
tion in the graft itself. 

In the past 5 years attention has beer di- 
rected toward the use of synthetic cloth tube 
substitutes. Tailored cloth tubes proved un- 
satisfactory because of ‘‘wrinkle throm bo- 
sis.’ Our efforts to solve this wrinkle pi ob- 
lem led to the development of crimped 
tubes which can be flexed 180 degrees w ith- 
out kinking. Another approach to the flcxi- 
bility problem has been the use of flat tubes 
of helanca or stretch yarn as advocated by 
Szilagyi and associates (9) and Whittlesey 
and associates. Again, despite very encour: 
aging early results with both crimped ind 


elastic stretch tubes, the problem of late oc- | 


clusion has persisted. In our experience witli 
125 femoral and popliteal grafts there has 


been a consistent 2 year occlusion rate of ap- | 


proximately 50 per cent whether the crimped 
tubes were constructed of braided nylon or 
knitted or woven teflon. Szilagyi (10) has 
experienced 40 per cent late thrombosis with 
helanca dacron tubes. Other reports and 
personal communication with many vas 
cular surgeons indicate a similar or even 
greater incidence of failure from several 
months to 3 years after operation in almost 
all other clinics. Approximately the same 
late failure rate is seen after grafts that ter- 
minate above the knee as in those to | 
lower popliteal below the knee. 


he 


CLINICAL AND EXPERIMENTAL STUDIES 
Every effort has been made to determine 
the cause of failure of each patient under 
our care, and all patients with successlul 
grafts have been examined at least twice 
yearly. Three methods of study have been 
used: (1) arteriograms in patients with suc- 
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Fic. 1. 
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Fic. 1. Stenosis at the lower anastomosis in a nylon graft bypass 2 years after operation. 


Fic. 2. a, A long crimped teflon bypass graft 1 year after operation. b, Same graft with the 
knee acutely flexed demonstrating shortening and buckling of the graft. 


cessful grafts 1 or 2 years after implantation, 
(2) examination of the thrombosed graft in 
place at the time of regrafting, and (3) care- 
ful gross examination of the distal end of the 
graft and anastomatic area in those patients 
undergoing thigh amputation after graft 
closure. The following observations have 
been made by these methods. 

Artertographic examination. ‘Twenty-two pa- 
tients have been studied by postoperative 
femoral arteriography from 1 to 3 years after 
successful grafting. These were patients with 
bypass grafts varying from 10 to 40 centi- 
meters in length, 6 of which extended to the 
popliteal artery below the knee. The grafts 
were either crimped nylon or crimped teflon. 


Films were made after femoral injection of 


20 cubic centimeters of 50 per cent hypaque, 
with the patient lying on a manually oper- 


ated cassette changer. Four cassettes 36 
inches long were used to film each injection 
in order to produce complete visualization 
of the artery from the common femoral or 
iliac level above the graft, to the ankle level 
below. One injection was made with the leg 
straight, followed by a second injection with 
the hip and knee flexed acutely as much as 
possible. The straight leg films were studied 
for evidence of stenosis proximal or distal to 
the graft or narrowing within the lumen of 
the graft which might indicate the postoper- 
ative development of atheromatous plaques 
at any of these locations. In 5 examinations 
plaques were seen at the distal suture line or 


just beyond (Fig. 1). In no case was stenosis 


seen within the lumen of the graft itself. 
The proximal suture line was usually less 
well visualized than the distal anastomosis, 
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Fic. 3. 


Fic. 3. Acute knee flexion causes flattening and nar- 
rowing of this popliteal segment of a teflon bypass 18 
months after operation. 

Fic. 4. a, A crimped teflon bypass graft 18 months 
after implantation with the knee straight. b, Same graft 
with knee flexed, showing buckling of the entire graft 
and angulation at the knee. 


but definite stenosis was seen in 3 cases in 
the common femoral artery. Angiographic 
examination with the leg flexed was then 
performed to evaluate the residual flexibil- 
ity of crimped fabric grafts long after im- 
plantation. ‘These studies were most instruc- 
tive. Figure 2a shows a crimped teflon graft 
1 year after operation with the leg straight 
while Figure 2b shows the same leg with the 
knee flexed. ‘This was a long graft from com- 
mon femoral to popliteal. With the knee 
bent the distance between the upper and 
lower anastomoses decreased by 1% inches. 
To accomplish this shortening the graft 
takes an S-shaped configuration or buckles 
on itself to the necessary degree. ‘This does 
not seem to interfere with patency of the 
lumen at the points of flexion. It demon- 
strates clearly, however, that the crimped 
tube has lost its original extensive longi- 
tudinal elasticity, or ability to lengthen and 


June 1960 


shorten, while maintaining much of its abil- 
ity to flex without kinking. Even this flexi- 
bility is to some degree diminished in some 
cases (Fig. 3), so that acute knee bending 
causes the graft to become flattened and 
ribbon-like with considerable constriction o! 
the lumen. All studies of long grafts to the 
distal popliteal showed this same sinusoidal 
contour with the knee bent (Fig. 4a and }). 
Short grafts to the proximal popliteal or 
distal femoral showed this same tendency 
but to a much less degree, Nylon and teflon 
showed similar patterns. 

Examination at the time of regrafting. In 12 
extremities regrafting has been performed 
after late occlusion occurred. Eight of these 
grafts were initially successful, and in 1 ol 
these 8 occlusion occurred a second time | 
year after the second procedure. At the time 
of the second operative procedure, after the 
upper and lower ends of the graft have been 
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dissected along with the adjacent artery, the 
relationship of the graft to the artery has 
bec:: observed in various leg positions, with 
hip and knee straight and with one or both 
fleccd. The wall of the graft was found to be 
firr:: and stiff in contrast to the thin pliable 
tul.: that was inserted. ‘There was much less 
res tion around teflon than around nylon, 
bu even teflon tubes had become quite 
rigl. This finding was undoubtedly due to 
fib: ous scar tissue which had developed be- 
tween and around the individual fibers of 
the graft. Flexion of the hip and knee with 
the graft in place often revealed invagina- 
tion of the stiff tube into the adjacent artery 
or acute angulation at the point of anas- 
tomosis—both of which positions could seri- 
ously impair blood flow into or out of the 
eralt. This was thought to have been the 
mechanism of occlusion of the graft in a 
majority of studies of this type. After a sec- 
tion of graft was removed and luminal clot 
cleared out, it was found that the graft 
would still flex 30 to 45 degrees without 
kinking, but there was absolutely no residual 
lengthening or shortening of the tubular 
oralt. 

Examination at the time of amputation. Eight 
extremities have required amputation after 
late graft occlusion because of gangrene or 
intractable rest pain. In those cases in which 
thigh amputation allowed removal of the 
lower end of the graft and distal artery, 
careful dissection of this area was carriéd 
out. In 4 of the 8 extremities removed, defi- 
nite evidence of progressive disease was 
found at or just distal to the graft-artery 
anastomosis (Fig. 5). ‘These plaques were 
located in a position which could cause both 


graft occlusion and severe obstruction of 


pre-existing collateral circulation from 
above. It is quite likely that this obstruction 


of collaterals was the predominant cause of 


tissue necrosis and pain. In passing it should 
be mentioned that in several of the regraft- 
ing procedures mentioned, this same evi- 
dence of progressive atheromatous disease 
was found adjacent to the upper or lower 
anastomosis. 
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Fic. 5. Atheromatous obstruction just distal to the 


lower anastomosis in a patient who required amputation 
when the nylon graft occluded 19 months after operation. 


DISCUSSION 

Our experience of 50 per cent late occlu- 
sion of femoral grafts, especially when added 
to the earlier 10 per cent acute failures, 
gives a much less satisfactory outlook for 
this procedure in contrast to the excellent 
results with grafts within the abdomen or 
chest. Apparently our experience is not 
unique, and this problem has beset vascular 
surgeons in many other areas. 

Careful study of both successful and un- 
successful grafts has led to the conclusion 
that there are two major causes of graft fail- 
ures, progressive arteriosclerosis and loss of 
elasticity and flexibility of fabric grafts. 
Contrary to our original opinion (3), it is 
now believed that loss of elasticity is a more 
frequent cause of failure than advancing 
disease. ‘The ability to lengthen and shorten 
is an important characteristic of normal ar- 
teries and explains how vessels can maintain 
a patent lumen in any position of the ex- 
tremity. We know from animal experiments 
that fabric tubes of all types, constructions, 
and fibers suffer the loss of this character- 
istic in a few weeks as scar tissue forms in 
and around the individual threads regard- 
less of how elastic and flexible the original 
tube may have been. Newton and associates 
have recently carried out an extensive study 
of postimplantation elasticity of many kinds 
of arterial substitutes. ‘These studies demon- 
strated that homografts, heterografts, and 
synthetic tube grafts, including helanca 
grafts soon stiffened after implantation. ‘The 
most rapid loss of elasticity was found to oc- 
cur in the first month, but after 6 months all 
substitutes were found to have tension length 
responses similar to scar tissue tubes. 
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‘Two infrequent causes of graft failure are: 
(1) infection of the graft and (2) proximal 
or distal arterial obstruction. These factors 
usually cause occlusion early rather than 
late after discharge from the hospital. In 2 
cases, femoral bypass grafts were compli- 
cated by infection. Both eventually ended 
in anastomotic disruption, and both indi- 
viduals lost the involved extremity since the 
common femoral artery had to be ligated. 

Reports of Cannon and Barker and Wylie 
and Gardener indicate a much lower rate 
of late occlusion after endarterectomy than 
has been found with grafts. Late occlusions 
after endarterectomy, when they occur, usu- 
ally develop slowly and not suddenly after 
an episode of acute leg flexion as so frequent- 
ly happens with grafts. Perhaps this obser- 
vation indicates that the remaining media 
and adventitia after endarterectomy have 
sufficient elasticity to shorten with leg flex- 
ion in a normal way. For this reason, when- 
ever possible, femoral and popliteal endart- 
erectomy is being employed as the proce- 
dure of choice, especially in short obstruc- 
tions. Grafts are used when a very long ob- 
struction, a thin medial wall, or the need 
for a quick operation are encountered. By- 
pass grafting is much simpler and quicker, 
and damage to collaterals is much less than 
with endarterectomy. Therefore, there will 
undoubtedly remain many cases in which 
shunts will be indicated as palliative pro- 
cedures despite the obvious limitations. 

Whether grafts can be developed that will 
not lose their flexibility is as yet unknown. 
It appears that all porous grafts will become 
rigid, and unfortunately nonporous grafts of 
small size will not remain patent. A basic 
and unsolved problem is the cause of throm- 
bosis in solid tubes of the same materials 
that function well in porous form. 


SUMMARY 


Clinical and animal studies have led to 
the conclusion that a major cause of late 
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thrombosis of fabric arterial grafts in the 
femoral and popliteal area is loss of longi- 
tudinal elasticity and diminished flexibility, 
This loss causes buckling and angulat on 
with hip or knee flexion. Fibrous. tis-ue 
growth around individual fibers causes | his 
loss of elasticity. It seems likely that the re- 
ported low incidence of late thrombosis a (er 
endarterectomy is due to greater resid tal 
elasticity in the patient’s own vessel wal 

A second cause of late occlusion is | ‘c- 
gression of atheromatous disease. At pi cs- 
ent, there is no method of prevention of «iis 
complication. 
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INT DEFECTS 


OLYVINYL SPONGE IN OSTEOCHONDRAL 


7 PFRIEDENBERG, M.D., F.A.C.S.. and C. M. DAVIS, M.D.. 


P! delphia, Pennsylvania 


P VINYL SPONGE has been shown to be 


\ tolerated in tissues and has had a 
li) ied clinical application. The property of 
th sponge to act as a framework for granu- 
lat on tissue which readily grows into the 


int rstices of the sponge has led to its use in 
such 
tissue to fill a defect is desired. The experi- 
described in this report was devised to 
the regenerative process after placing 
inyl sponge in an osteochondral defect 
in the knee joint of dogs. 


instances in which an ingrowth of 
ment 
study 


poly 


foaming 
polyvinyl alcohol and hardening it with 
The 


stable to temperatures of 120 degrees and 


Polyvinyl sponge is made by 


formaldehyde. resulting sponge is 
inert to chemicals. Its density is 0.05 and it 
has a great affinity for water, acting as a sea- 
sponge, swelling when moist, and returning 
to its original size when dry. Its pore size 
varies considerably. 
When the sponge is implanted in muscle 
other soft tissue, there early 
vigorous penetration of the sponge by 
vascular granulation tissue. ‘Tissue growth is 
most profuse in the largest pores and absent 
in the smaller pores. By the eighth week 
the connective tissue ingrowth changes its 
character, 


or is an 


vascular and 
cellular and showing increasing amounts of 


becoming — less 
collagenous fibers. Occasionally, giant cells 
develop and some areas of sponge may show 
disintegration after the third month, but the 
sponge is not sequestered nor does it pro- 
voke an inflammatory response. 

When implanted in bone, a parallel se- 
quence of connective tissue infiltration 
rom the Department of Orthopedic Surgery, Hospital of the 
niversity of Pennsylvania, Philadelphia. 


This work was supported in part by U.S. Public Health 
Service Grant No. A-2470. 
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Some bone formation 


develop in the capsule of the sponge and 


occurs. new may 
penetrate slowly through the _ peripheral 
sponge mass but the sponge does not support 
an active osteogenesis. Metaplastic foci of 
bone formation have not been observed to 
develop from the collagenous tissue within 
(4) 
osteogenesis has always occurred adjacent 


the sponge; as indicated previously 
to existing bone. 


METHOD 


Adult mongrel dogs were anesthetized 
with pentobarbital 
and the knee joint was exposed by a median 


given intravenously, 
parapatellar incision. ‘The medial condyle 
of the femur was exposed, and a 1 by 2 
centimeter rectangular segment of cartilage 
with underlying bone was removed to the 
soft cancellous bone of the condyle. ‘This 
depth was approximately 3 millimeters. ‘The 
proximal portion of the defect was at the 
level of the intercondylar notch so that the 
defect part the femoral-tibial 
articulation. 


formed of 

A strip of polyvinyl sponge moistened in 
saline was placed into the defect, level with 
the remaining articular surface, and main- 
tained in place by burying its proximal and 
distal borders subchondrally. 

In 3 dogs, cartilage and subchondral bone 
were removed from the entire medial con- 
dyle and replaced with sponge. Nineteen 
dogs were operated upon and the defect 
In 8 animals, a 
defect was created but not replaced with 


replaced with sponge. 


sponge. 

Dogs were sacrificed at intervals between 
11 and 195 days postoperatively. Each joint 
was grossly examined, after which serial 
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Fic. 1. 


Fic. 


decalcified sections were cut in the sagittal 
plane and stained with hematoxylin and 
eosin and Masson’s trichrome stain. ‘There 
were no infections. ‘Two dogs died post- 
operatively and are not included. 

RESULTS 

Normal use of the joint developed be- 
tween the seventh and fourteenth day post- 
operatively, and a full range of unrestricted 
motion was present at this time. 

The presence of the sponge on the joint 
surface did not provoke any gross evidence 
of joint irritability. There was no increase in 
joint fluid, and the remaining articular 
surfaces were normal. 

The resected joints were divided into 
three groups: those examined before 80 
days constituted group 1; group 2 included 


those examined between 80 and 140 days; - 





Fic. 4. Fibrous tissue is shown surrounding the lightly 
stained sponge. A smooth connective tissue lining borders 
the joint 43 days after operation. 
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Pic. 2. 

1. A defect containing sponge shown 43 days after operation. 

Fic. 2. The surface of a defect in which no sponge was used 69 days after operation. 

Fic. 3. The surface of the defect containing sponge as it appeared 195 days after operation. 





Pra. 3. 


and the third group included those jc ini 
examined more than 140 days posto} era- 
tively. 

There were 7 joints containing sponge and 
3 controls in group 1. Tissue advan ‘ing 
from the articular margins of the defect ‘iad 
covered two-thirds of the sponge, the over- 
growth being slightly irregular and de- 
pressed. ‘he controls were in a siniilai 
manner partly covered with tissue but 
showed slightly greater surface irregularit 
and depression. 

Group 2, consisting of 7 joints with sporiges 
and 4 controls, and group 3, consisting of 5 
joints with sponges and 1 control, can bi 
considered together. ‘Tissue overgrow't! 
completely covered the sponge or the joint 
defect in the controls. The defects whic! 
were filled by sponge were slightly less de: 
pressed and irregular than the controls. 
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Fic. 5. The connective tissue within the spon 
covered by a smooth border. A few trabeculae of }on 
are invading the base of this mass 80 days after operation 
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I 6. Photomicrograph of control specimen showing 
a thi k depressed scar occupying the defect 84 days after 
opel mon. 


MICROSCOPIC EXAMINATION 

Group 1 experimental specimens showed 
the sponge to be fully infiltrated with dense 
collagenous tissue. The joint surface of the 
sponge was covered with a smooth, heavy 


connective tissue lining in which areas of 


fibrocartilage formation were commonly 
present. The peripheral surface of the defect 
showed small areas of regenerated hyaline 
cartilage, and the floor of the defect showed 
new bone formation beneath the sponge 
with some minor penetration of bone tissue 
into the sponge. 

A more vigorous Osteogenesis was present 
in the control specimens, the new bone 
tissue filling much of the defect. The surface 


was lined with connective tissue which 


overlay the newly formed bone. Areas of 


fibrocartilage and regenerated hyaline car- 
tilage were also noted on the articular 
surface. 

Group 2 experimental specimens demon- 
strated an increase in the 
fibrocartilage on the joint surface of the 
defect which replaced the connective tissue 
lining but no further regeneration of hyaline 
cartilage was noted. Bone tissue penetrated 
slightly farther into the sponge which now 
showed areas of dissolution with frequent 
giant cells. The defect in the control speci- 
mens was partially filled with bone and 
covered by thick collagenous tissue and 
fibrocartilage. Little cellular activity was 
present at this stage in the controls. 


amount of 





Fic. 7. A cellular nest of regenerative hyaline cartilage 
borders defect. Sponge is infiltrated with connective tissue 
and covered with fibrocartilage 161 days after surgery. 


Group 3 specimens showed farther pene- 
tration of bone into the sponge, but most of 
the tissue within the interstices of the sponge 
remained highly collagenized connective 
tissue with few cells. This tissue was covered 
by fibrocartilage. ‘There was no further in- 
crease of hyaline cartilage which remained 
confined to the borders of the defect. Con- 
tinued dissolution of again 
noted but, aside from the presence of giant 


sponge Was 


cells, no reactive phenomenon was seen. 
The control specimen in this group was un- 

' ») 
group 2. 


specimens in which the entire condylar sur- 


changed from those in ‘Those 
face was removed did not vary in their 
healing response from those in which the 


smaller segment was removed. 
COMMENT AND CONCLUSIONS 

The literature does not record complete 
restitution of normal tissues after defects are 
articular 
created shallow cartilage defects in rabbits 
and noted 
lage in association with cartilage degener- 
A simi- 
lar histologic reaction had been noted by 
Shands and Bennett and his associates. In 


created in cartilage. Carlson 


islands of regenerating carti- 


ation and fibrous tissue response. 


other experiments, Carlson protected the 
operative defect with a polyethylene film 
in some of his animals without altering the 
histologic response. ‘The film did not permit 
ingrowth of tissue which does occur in the 
case of a plastic sponge. 
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Cobey and others interposed polyvinyl 


sponge between joint surfaces instead of 


filling an articular defect as reported herein 
and noted ingrowth of fibrous tissue and the 
retention of a full range of motion in dogs in 
which the entire articular surface had been 
denuded. ‘These investigators also placed 
polyvinyl sponge as an interposition medi- 
um in several patients with rheumatoid 
arthritis after joint debridement. Their 
results have proved satisfactory and they are 
continuing to employ this procedure. 

The defects of articular cartilage and 
subchondral bone observed in these experi- 
ments which were not packed with sponge 
are replaced with connective tissue and 
bone and eventually covered with a surface 
of fibrocartilage. This surface is rough and 
depressed below the level of the surrounding 
articular The use of polyvinyl 
sponge to fill the defect did result in a 
surface less depressed than those not having 


surface. 


such a filler. The use of the sponge as a 
support for the ingrowth of tissue resulted in 
a more profuse development of connective 
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tissue in the defect. Bone penetrated the 
connective tissue within the sponge at a slow 
rate and cid not completely replace the 
connective tissue within the time of our ob- 
servations. Such bone arose from pre-exis 
ing bone at the base of the defect and no 
bone developed by metaplasia from ‘he 
tissues within the sponge. The surface of | he 
defect was covered by fibrocartilage with 
small nests of regenerated hyaline cartil 
at the periphery of the defect. 


ge 
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NEOPLASMS AND CARUNCLES OF THE FEMALE URETHRA 


FRI DERICK C. MARSHALL, M.D., AURELIO C. USON, M.D., and 
ME) ER M. MELICOW, M.D., New York, New York 


Nev pLAsMs of the female urethra may pre- 
sen| an innocent appearance at the external 
ure!iral meatus similar to that of the so- 
called “urethral caruncle.”’ Clinical differ- 
entiition between the two conditions may 
therefore be impossible. ‘There is in addi- 
tion. a tendency among physicians to regard 
most urethral lesions in the female as ‘‘be- 
nig’ caruncles, and to postpone treatment. 
It is our opinion that all ‘urethral carun- 
cles’ should be biopsied or excised and 
submitted for microscopic examination in 
order that a malignant tumor not be over- 
looked. 

In 1895 Wasserman reported the first 
large series of 24 collected cases of urethral 
neoplasms in women. In 1952, McCrea 
reviewed the world literature and was able 
to collect 546 cases. Since 1952 there have 
been at least 9 additional reports on this 
subject in the English medical literature. 
While many investigators discussed the 
possibility of urethral caruncle being a pre- 
malignant lesion, only a few of them dealt 
specifically with this problem by a presenta- 
tion of statistical data in support of their 
views. 

The data obtained from the cases de- 
scribed in the present report differ greatly 
from that published by several of these in- 
vestigators. Furthermore, the term ‘‘car- 
uncle” has often been used both clinically 
and pathologically in naming widely diverse 
urethral lesions, and as a result there has 
been some confusion in classification, diag- 
nosis, and in pathologic indexing. Finally, 
neoplasms of the female urethra may not be 

From the Squier Urological Clinic, Columbia-Presbyterian 
Medical Center, New York. 
Aided in part by grants from the New York City Cancer 


Committee and the Irene Heinz Given and John La Porte Given 
Foundation. 
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joins 


discovered in their early stages because they 
occur in an area which the patient is often 
reluctant to expose and which the physician 
does not routinely examine unless there are 
specific complaints which are referable to 
this area. 

Between 1932 and 1958, a number of 
women with neoplasms of the urethra were 
treated at the Squier Urological Clinic of 
the Presbyterian Hospital in New York 
City. The pertinent data obtained from the 
records of these patients are listed in ‘Tables 


I and II. 


ANATOMIC FEATURES OF THE FEMALE URETHRA 


‘The female urethra is a tubular fibromus- 
cular organ 3 to 5 centimeters long, lined by 
a continuation of the stratified transitional 


epithelium (urothelium) of the bladder 
which joins the squamous epithelium of the 
vulva near the external urethral meatus. 


Distally, the urethra is adherent to the 
superior vaginal wall along the urethro- 
vaginal septum, but, proximally and as it 
the bladder, the 
loosely attached to its surrounding struc- 
tures. The paraurethral ducts and Skene’s 
glands are located along the ventral and 


urethra is more 


lateral walls of the female urethra. These 
glands are lined by columnar epithelium, 
contain mucus-secreting cells, and drain into 
the urethra near the external urethral mea- 
tus. 

The lymphatic drainage of the female 
urethra follows two pathways: the lymphat- 
ics of the distal segment drain with those of 
the vulva into the inguinal lymph nodes, 
while the lymphatics of the proximal or 
deep urethra drain with those of the bladder 
neck into the lymph nodes deep in the 
pelvis. 
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Fic. 1. 


clinically to be a urethral carcinoma because of its size 


A large benign urethral caruncle, thought 


(arrow). 


CLINICAL AND PATHOLOGIC FEATURES OF URE- 
THRAL NEOPLASMS AND CARUNCLES 
Symptoms. Urethral caruncles are fre- 
quently asymptomatic and may be discov- 
ered during examination for some other 
complaint. Occasionally, the patient notes 
a “growth” or a “lump” at the urethral 
meatus and inquires as to its nature. The 
most frequent complaints, however, even 


TABLE I.—TUMORS OF THE FEMALE URETHRA 
ACCORDING TO TYPE AND GROSS RESEMBLANCE 
TO URETHRAL CARUNCLES 

Total No. 


of cases 


Type of tumor 
(histologically) 


No. of cases clinically 
mistaken for caruncle 


Benign lesions 


Caruncles 356 ~ 
Polyps 6 3 
Papillomas 7 5 
Hemangiomas 3 3 
Malignant lesions 
Bowen’s disease 4 3 
Carcinoma 14 6 
Adenocarcinoma 3 0 
Sarcoma 1 0 
Totals 394 20 
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when the caruncle is small, are of pain or 
painful urination, and of bleeding, bloody 
discharge, or hematuria. Unless very large, 
caruncles seldom cause interference with 
urination. 

Urethral neoplasms, when small, produce 
symptoms similar to those of uretiiral 
caruncle. Pain is frequently absent, even 
with large neoplasms, but there may be 
itching and burning sensations in_ the 
urethral area in relation to the lesion. 
Among the group of patients studied here, 
bleeding, bloody discharge, and hematiiria 
were the most common initial compla nts 
with urethral neoplasms, and symptom. of 
urethral obstruction were much more cvm- 
mon than with urethral caruncle. An oc- 
casional patient complained of an ulce: or 
mass in the region of the urethra, and -till 
less often there was urinary incontinence. or 
a mass in the groin. 

Clinical findings. Urethral caruncles usu- 
ally arise from the lower lip of the uretliral 
meatus, and are seldom greater than 1 
centimeter in diameter (Fig. 1). They may 
be pedunculated or sessile, quite vascular, 
often sensitive to touch, and may be in- 
flamed and ulcerated. Because there is a 
wide variation in the clinical appearance of 
urethral caruncles, the following lesions 
may be misdiagnosed as caruncles: heman- 
giomas, varices, mucosal prolapse, meatal 
tags, condylomas, polyps, papillomas, peri- 
urethral cysts, adenomas, and even car- 
cinomas and adenocarcinomas of the ure- 
thra. 

Most urethral neoplasms arise from the 
outer third of the urethra and are visible 
at the external urethral meatus where, if 
small, they may have the appearance ol 
a urethral caruncle. The tumor mass may 
be soft or firm and usually bleeds easily. 
Digital palpation of the entire uretlira 
through the soft roof of the vagina may re- 
veal swelling, tenderness, induration, fixa- 
tion, or masses within the urethra. Palpa- 
tion of this type may elicit bleeding at the 
meatus from intraurethral tumors not vis- 
ible externally. 
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Fic. 2. a, Urethral caruncle showing typical subepithelial inflammatory and vascular changes. 
Photomicrograph, X 97. b, Urethral caruncle showing inflammatory changes with hypervascularity 
and squamous metaplasia of urothelium (arrow). Photomicrograph, < 38. 


The inguinal regions in these patients 


should be examined for evidence of possible, 


lymph node involvement. 

Pathologic features. Urethral caruncles are 
usually subdivided into several pathologic 
types, according to the degree of inflamma- 
tion, vascularity, and fibrosis present. Fre- 
quently, one of these changes predominates. 


The diagnosis of urethral caruncle in all of 


our cases was based on microscopic path- 
ologic findings. Any localized urethral 
swelling which microscopically showed vary- 
ing degrees of subepithelial inflammation, 
edema, vascularity and fibrosis, covered by 
a layer of moderately hyperplastic squa- 
mous epithelium or urothelium, was classified 
as caruncle (Fig. 2a and b). In some cases 
difficulties arose in arriving at a correct 


pathologic diagnosis because the inflamma- 
tory process was associated with pronounced 
epithelial hyperplasia or metaplasia re- 
sembling neoplasm (Fig. 3a). In 1 instance 
intraepithelial carcinoma actually coexisted 
with a “benign appearing” urethral carun- 
cle (Fig. 3b, Case 6). In still other cases, 
crushing or cautery applied while obtaining 
the specimen resulted in tissue distortion 
which was a handicap in microscopic diag- 
nosis. 

The urethral neoplasms were classified 
into pathologic types depending on the 
tissue from which they were derived. Neo- 
plasms may arise from any of the histologic 
elements present in the normal female 
urethra, namely squamous epithelium, glan- 
dular epithelium present in Skene’s glands 
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TABLE 


Vo. 


Case 
Year 


9 
1945 


10 
1947 


16 
1948 


17 
1956 


18 


1957 


Surgery, Gynecology & Obstetrics - June 1960 


II.—FINDINGS IN 29 FEMALES WITH URETHRAL NEOPLASMS SEEN 4 


Age, years 
Race 
Marital 
Status 


60 


M 


50 


Main complaint 


or finding 


Bleeding 


Dysuria 


Bleeding 


Ulcer 


Bleeding, 
dysuria 


Bleeding, 


itching 


Frequency, 


urgency 


Bleeding, 


dysuria 


Bleeding, 
dysuria 


Dysuria, 


mass 


Bleeding, 


mass 


Frequency, 
dysuria 


Urinary 
obstruction 


Bleeding, 


frequency 


Bleeding, 
dysuria 


Bleeding, 
mass 


Bleeding 


Bleeding, uri- 
nary retention 


Diagnosis 


Caruncle 


Caruncle 


~ 


‘aruncle 


leer 


VULVOURETHRAL CARCINOMA 


Cf 


‘aruncle 


~ 


raruncle 


~ 


taruncle 


~ 


‘taruncle 


lon 


‘aruncle 
or polyp 


Caruncle or 


prolapse 


Neoplasm 


Neoplasm? 


Polypoid 


neoplasm 


Neoplasm 


Neoplasm 


Neoplasm 


Neoplasm 


Neoplasm 


CLINIC, 1932-1958 


Pathology 


Type 


BOWEN’S DISEASE 
Bowen's 


Bowen's 


Bowen’s in 


hemangioma 


Bowen’s 


Squamous 


Squamous i 


caruncle 


Squamous 


Squamous 


Squamous 


; Squamous 


Squamous 


Squamous 


Squamous 


Squamous 


Papillary 


squamous 


Transitional 


RETHRAL CARCINOMA 


Undifferentiated 


Transitional 


Grade 


i-fi 


Il 


iti-IV 


1G Gee bit 


AT THE SQUIER UROLO¢ 


Treatment 


Excision 


Radium 


Excision 


Radium 


X-ray 


X-ray 


Excision 


Excision, 


X-ray 


Excision 


and cautery 


Excision 


Excision, 
Pai: 1 


excision 


Radium 


Excision, 


cautery 


Biopsy only 


Radium 


Radium, 
X-ray 


Pelvic exen- 
teration 


Pelvic exen- 
teration 


Alive 


Current sta 


Unknown, no 
up after 3 m¢ 


Alive, 


14 years 


no rect 


Unknown, no 
rence 10 yea 


Alive, no rect 
10 years 


Died 
after 4 years 


with me 


Alive, no rect 


8 vears 


Unknown, no 


rence 5 years 


Unknown, | fol 
o] 


for 2 months 
Died of other 
date unknow! 


Unknown, | fol! 
, 


for 2.5 yrs. ne 


Alive, no rect 
7 yrs. 


Dead of other « 
no recurrence 


Unknown, no | 
up 


Unknown, signe 
of hospital 


Unknown, no | 
up 


Dead of other d 
1 year 


Dead of metas 
16 months 


with — loc 
currence 1 ye 


( 


\ 
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rA If. 


Age, years 
Race 
( Marital 


) Status 


Main complaint 


or finding Diagnosis 


FINDINGS IN 29 FEMALES WITH URETHRAL NEOPLASMS SEEN AT THE SQUIER UROLOGICAL 
CLINIC, 1932-1958 


Continued 


Pathology 


T ype Grade Treatment Current statu 


ADENOCARCINOMA 


5 Dysuria, Inflammation 


frequency 


42 Urinary ob- 
W struction 


Neoplasm 


66 Bleeding and 
W itching 


Neoplasm 


Adenocarcinoma 


Adenocarcinoma III 


Adenocarcinoma II III 


? Radium 


Dead of cancer, 
14 months 


Alive, 18 months 
No recurrence 


Cystoure- 


threctomy 


siopsy only Dead of cancer, 


15 months 


SARCOMA 


5 Bleeding and Ulcer in 


W frequency urethra 


Sarcoma of I\ 
urethral wall 


Radium Dead of cancer, 


15 months 


PAPILLOMA 


Menorrhagia Papilloma 


Frequency, Papilloma 


dysuria 


75 GU bleeding Caruncle 


Urethral 


growth 


45 Dysuria 
46 Dysuria 


Caruncle 


41 Bleeding, pain, 
1951 W ur. retention 


Urethral 


diverticulum 


Bleeding, 


growth 


Papilloma 


and the paraurethral ducts, urothelium, 
connective tissue, and smooth and volun- 
tary muscle. ‘The degree of malignancy was 
classified according to Broders’ criteria. 

Case material and clinical correlations. In 
Table II are listed all cases of neoplasm 
with the more pertinent clinical data. The 
following observations are the result of the 
study of these cases: 

1. Urethral papillomas: malignancy ques- 
tionable, 7 cases—average age 48.3 years, 


Case g excluded. A clinical diagnosis of 


urethral caruncle was made in 3 of these 
patients, and of papilloma in only 2. In 1 
case the papilloma arose within a urethral 


Squamous 


Papilloma 


Papilloma 


Squamous 


papilloma 


Papilloma 


Transitional 


Squamous 


Excision Negative, 24% months 


papilloma 


Excision, 


No follow-up 


cautery 


Excision, Negative, 1 lg years 


cautery 


Excision, Negative, 5 vrs. 


radium 


No follow-up 


Excision 


No follow-up 


Excision 


papilloma 


Exe ision Negative, 5 yrs. 


papilloma 


diverticulum, and the other occurred in a 4 
year old girl with vulvar papillomatosis 
(Fig. 4). Papillomas involving the vulva or 
urethra are extremely rare at this age. Ini- 
tial complaints in the adults were of hema- 
turia, bloody urethral or genital discharge 
(3 cases), and dysuria (3 cases). The average 
duration of symptoms was 7.6 months, ex- 
cluding 1 patient with dysuria for 18 years. 
Three of the adults had the following uri- 
nary tract lesions as well as papillomas: vesi- 
cal leucoplakia and cystitis cystica (1 case), 
urethral stricture with urethral diverticulum 
(1 case), and chronic cystitis with bladder 
diverticula (1 case). 
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Fic. 3. a, Inflamed urethral caruncle showing pleomorphism of epithelial cells. (This micro- 


scopic picture might be confused with that of a neoplasm.) Photomicrograph, X 180. b, **Urethral 
caruncle”’ showing squamous carcinoma which was not suspected clinically. Photomicrograph, X 35. 


The papillomas, when visualized, were 
polypoid, measured less than 1 centimeter in 
diameter, and possessed short intraurethral 
stalks. Histologically 4 of the papillomas 
were urothelial, and 3 were of the squamous 
cell variety. The case of papilloma arising 
within a urethral diverticulum represents 
an unusual association of two uncommon 
urologic lesions. 

All urethral papillomas were excised. 
Subsequently, cautery was used in 2 cases, 
and radium in 1. There have been no re- 
currences in this group, but the follow-up 
in 4 of the patients has been for less than 2 
years. 

2. Bowen’s disease: intraepithelial car- 
cinoma or carcinoma in situ, 4 cases— 
average age 56.5 years. The average dura- 
tion of symptoms was 4.3 months, and the 
chief complaints were hematuria, bloody 


urethral discharge, dysuria, and urethral 


meatal ulcer. None had a significant past 
history of genitourinary disease. In 3 cases 
a clinical diagnosis of urethral caruncle was 
made, and the carcinoma was missed until 
the tissue was examined microscopically. In 
addition to Bowen’s disease, 1 of the pa- 
tients had an accompanying urethral hem- 





angioma. 

The lesion was excised in 2 patients, and 
in 2 radium was applied locally after biopsy. 
Three patients had no evidence of recur- 
rence after 10 years, and 1 was lost to follow- 
up. 

3. Carcinomas: 14 cases, 12 vulvourethiral 
type—average age 62.9 years—and 2 ure- 
thral type (according to Ehrendorfer's 
classification). 

The initial clinical diagnosis in 6 of the 
patients with vulvourethral type carcinomias 
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wos urethral caruncle. A diagnosis of ure- 
thral caruncle was made elsewhere on an- 
oiler patient, and when she arrived at this 
hospital after 6 months of treatment with 
loc al applications, an inoperable cancer was 
fond. In the remaining 5 patients a clinical 
enosis of vulvourethral carcinoma was 
nde. Ten of the patients complained of 
h maturia, 8 of dysuria, 2 had symptoms of 
urcthral obstruction, and 5 noted a urethral 
niaiss. Iwo of these 5 had ureteral obstruc- 
tion due to tumor extension, when they 
were first examined. The neoplasms meas- 
ured from 0.5 to 5.0 centimeters in greatest 
diameter, about half of them bled upon pal- 
pation, and many of this group had peri- 
urethral induration, often extending to the 
vagina or pubic rami. 

Only 3 patients had a past history of 
genitourinary disease, namely renal cyst 
excision (1 case), hysterectomy for pelvic 
inflammatory disease (1 case), and urethral 
caruncle which had been removed 4 years 
previously (1 case). Histologically, squamous 
cell carcinoma was present in 11 of the 12 
patients (Fig. 5a) and transitional cell 
(urothelial) carcinoma was present in 1. 

Treatment in the vulvourethral type car- 
cinoma resembling caruncle (6 cases) was 
by excision or external radiation (see 
Table II). One patient died of metastases 
4 years after treatment, 1 died of other 
disease, type and exact date unknown, and 
the remaining 4 were followed up for 2 
months, and 214, 5, and 8 years respectively 
without recurrence. 

Treatment of the 6 patients with vulvo- 
urethral type carcinoma recognized clin- 
ically as carcinoma was as follows: One 
patient refused treatment after biopsy, 1 
was treated by radium, and 1 by local ex- 
cision. All 3 were lost to follow-up. One pa- 
tient was treated by radium and another by 
external radiation, and both died of other 
diseases 1 and 2 years later. There was no 
evidence of recurrence in either patient. 
The last patient was treated by excision, 
radium, and dissection of lymph nodes 
(some of which contained tumor). She is 


font 





Fic. 4. External genitalia and perineum of a 4 year 
old girl with papillomatosis of the vulva and urethra 
(Case g). 
alive without recurrence or further treat- 
ment 7 years after diagnosis. 

In 1 of the 2 patients with urethral type 
carcinoma gross painless hematuria de- 
veloped after 4 months of postmenopausal 
bleeding. The other patient had a 1 year 
history of recurrent vaginal bleeding and 
later urinary frequency, urgency, and finally 
retention due to obstruction by urethral 
tumor. Both patients had extensive, non- 
tender tumors, not evident at the meatus. 
Panendoscopy performed on the first pa- 
tient revealed diffuse inflammation at the 
bladder neck, but a biopsy disclosed transi- 
tional cell carcinoma. 
diagnosis of urethral carcinoma on_ the 
second patient was substantiated by the 
findings on biopsy. 


A panendoscopic 
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Fic. 5. a, Photomicrograph, X 63, showing the outer edge of a squamous carcinoma grade II 
to III of the female urethra (Case 8). b, Adenocarcinoma of the female urethra (Case 20). 
Photomicrograph, X 33. 


The first patient was treated by a pelvic 
exenteration with bilateral cutaneous ure- 
terostomies and died 16 months later of 
local recurrence and metastases. ‘The second 
patient had pelvic exenteration with iliac 
node dissection and bilateral ureterosig- 
moidostomies and is alive 1 year postopera- 
tively but with recurrence in the pelvis and 
perineum. 

4. Adenocarcinoma: 3 cases—average age 
55 years. The average duration of symp- 
toms was 5.5 months, and the chief com- 
plaints were bloody discharge, dysuria, and 
urinary incontinence. A tender urethral 
mass was palpable in each patient, but only 
in 1 was the neoplasm observed at the ure- 
thral meatus. All of the patients had exten- 
sive lesions when first seen, but none had a 
previous history of significant genitourinary 
disease (Fig. 5b). 

One patient was treated by local radium 
application and in another biopsy only was 
performed. Both died of the disease 14 and 
15 months after diagnosis. The third patient 
had cystourethrectomy and bilateral ure- 
terosigmoidostomies, and is well 18 months 
postoperatively without evidence of recur- 
rence. 
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5. Sarcoma: 1 case. A 57 year old woinan 
had an 8 year history of frequent transurre- 
thral fulgurations of recurrent low grade 
transitional cell carcinomas of the blader. , 
Hematuria, frequency, and poor urinary 
control developed which led to biopsy of a 
large posterior urethral ulcer visualized 
transurethrally. The tumor (Fig. 6, Case 22) 
was diagnosed as a leiomyosarcoma of the 
urethral wall, and was histologically distinct 
from previous bladder tumors. 

Local radium was applied palliatively, 
and the patient died of metastases 1) 
months later. 

DISCUSSION 

In this series of 376 cases of uretliral 
“tumors” clinically interpreted as carun- 
cles, 9 turned out to be malignant—car- | 
cinoma 6, Bowen’s disease 3—on micro: | 
scopic examination, an incidence of 2.4 per 
cent. Thus, 1 in about 40 patients with a 
clinical diagnosis of urethral caruncle was 
found to have a malignant lesion. This in- ! 
cidence is lower than the 44.5 per cent and 
the 14.9 per cent reported by other invest 
gators. The average age of the patients with 
malignant urethral neoplasms was 55.6 
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Marshall ef al.: NEOPLASMS AND CARUNCLES OF FEMALE URETHRA 


years. a figure similar to that which has 
bee: reported by others, but 10 years 
old:; than that reported in the largest 
seri: to date. 

A cording to Ehrendorfer, carcinomas of 
the male urethra fall into two main clinical 
and inatomic types: (a) vulvourethral car- 
cinc:as, and (b) urethral carcinomas. We 
hav further subdivided the vulvourethral 
car: nomas into those resembling caruncles 
and ‘hose not resembling caruncles because 
this distinction appears to be important 
bot!: in diagnosis and in prognosis. In our 
serics of cases there were 16 vulvourethral 
cancers (12 carcinomas and 4 
Bowen’s disease) and 5 urethral carcinomas 
(2 carcinomas and 3 adenocarcinomas). 
The duration of symptoms was similar in 
both groups, with vulvourethral neoplasms 
occurring 3 times more often than urethral 
neoplasms. Patients with vulvourethral neo- 
plasms usually discovered a growth or an 
ulcer at the urethral meatus and complained 
of dysuria, and particularly of hematuria, 
urethral bleeding, or bloody discharge. 
Conversely, in patients with urethral car- 
cinoma or adenocarcinoma, the tumor 
could seldom be seen at the external ure- 
thral meatus, and bleeding from the urethra 
tended to be less prominent. These patients, 
however, complained of dysuria and _ par- 
ticularly of progressive obstructive symp- 
toms. Occasionally, urinary retention or 
incontinence developed because of the rela- 
tion of the neoplasm to the urethral sphinc- 
ter. Palpation of induration along the ure- 
thra was an important finding and the 
tumor, if not visible externally, could usu- 
ally be visualized by urethroscopy or panen- 
doscopy. Our 3 cases of adenocarcinoma, as 
previously mentioned, fit into the clinical 
pattern of the “‘urethral type of carcinoma.” 
Walker and Huffman, however, found 
their review that adenocarcinoma of the 
female urethra most frequently presented 
itself as an ovoid or polypoid mass protrud- 
ing from the urethral meatus. 

In the group of patients with vulvo- 
urethral neoplasms, the lesions appeared in 


cases of 
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Fic. 6. wall of the female 


Leiomyosarcoma of the 
urethra (Case 22). Photomicrograph, 136. 


the early stages as noninfiltrating outgrow- 
ing masses, while ulceration and infiltration 
occurred late in the course of the disease. 
This observation is apparently in disagree- 
ment with that of some writers but in accord 
with others. When ulceration was present in 
early stages it was attributed to trauma and 
infection, while in the advanced 
stages it was attributed to inadequate blood 
supply of the tumor. 

Panendoscopy made it possible to visu- 
alize the urethral tumors, to obtain biopsies 
of the tumors, and at the same time to in- 
spect the bladder. 

The low incidence of urethral papillomas 
in this group of women (7 out of 394 cases 
of ‘‘urethral tumors’’) corroborates the find- 
ings of Ashworth. This is perhaps best ex- 
plained by his theory that the single ure- 
thral sphincter in the female prevents seed- 
ing of tumor cells from vesical papillomas 
into the proximal urethra. It is worth noting 
that 3 of the 6 patients in this group had 
significant concomitant genitourinary 
ease. 

Only 2 of the 14 patients with urethral 
carcinoma were recorded on admission as 
having enlarged inguinal lymph nodes, in 
neither case due to tumor; but in 2 other 
instances proved inguinal metastases later 
developed. 

Neither chronic 
urethral caruncle, 


more 


dis- 


urethral irritation nor 
both relatively common, 
appears to be an important predisposing 
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lesion in the development of urethral car- 
cinoma. Contrary to the findings of Ritter, 
our patients with urethral carcinoma seldom 
had a history of previous genitourinary dis- 
ease, and none had a history of urethral 
stricture, mentioned by many authors as a 
precancerous condition. One of our pa- 
tients had a renal cyst, and another, pelvic 
inflammatory disease. If chronic infection 
and irritation of the urethra were etiologic 
agents in the production of urethral car- 
cinoma, patients with urethral diverticula 
in which the urethra is subjected to a severe 
degree of chronic inflammation should more 
often have an associated urethral carcinoma. 
However, only 5 such cases of carcinoma in 
urethral diverticula could be discovered 
upon a search of the English medical litera- 
ture. 

The development of carcinoma in a pre- 
viously benign urethral caruncle is a well 
documented fact. However, the incidence of 
such an association varies from author to 
author. Thus caruncles were mentioned as 
being present in only 6 of McCrea’s 546 
collected cases of urethral carcinoma. Four 
additional cases have since been reported 
by others. Conversely, a high incidence 
(44.5 and 14.9 per cent) of malignancy in 
caruncles has been reported by Hess and 
Walther, and Riba believes that caruncles 
are probably premalignant lesions. Our 
findings are in accord with those of the 


group who report a very low incidence of 


malignancy in urethral caruncles. Only 1 


of our patients (Case 11) had a history of 


excision of a “‘caruncle,’’ and another (Casé 


6) had a carcinoma occurring in a caruncle. 


There is, however, the possibility that a de- 
veloping carcinoma would destroy the car- 
uncle from which it arose. Nevertheless, it is 


difficult to comprehend how carcinoma of 
the female urethra can be so uncommon, if 


the urethral caruncle is indeed its predeces- 
sor. 

‘Treatment of our cases of urethral car- 
cinoma (Table II) was determined by the 
following factors: age of patient, general 
condition of the patient, grade and extent 


of the neoplasm, presence of metastases, and 
local symptoms. Local or radical excision o/ 
the lesion with or without radiotherapy to 
the involved area was carried out when feasi- 
ble, and our methods corresponded in ven- 
eral with those employed elsewhere. Re-ults 
were good in cases diagnosed and tre ited 
early in the course of the disease. Re-ults 
were good in cases of urethral carcinoma 
which had the clinical appearance oj 
caruncle. Results were poor if patients jad 
large lesions at the time they were irs 
seen, particularly if these were of the in- 
traurethral type, but an occasional suc ces 
was achieved in the treatment of | irge 
lesions (Case 11). 


SUMMARY AND CONCLUSIONS 


This report represents the experienc: ai 
the Presbyterian Hospital in the diag osis 
and treatment of 394 female patients with 
the following urethral lesions: 356 rue 
caruncles, 16 benign tumors, and 22 milig- 
nant neoplasms. 





A clinical diagnosis of urethral carucle , 


was made in 376 of these 394 patients with 
urethral ‘‘tumors.’’ Pathologic examination. 
however, revealed that in 11 of these cases 
the “‘caruncle” was a benign neoplasm, «nd 
in 9 cases a malignant neoplasm. In only | 
instance did a caruncle and a cancer coexist 
in the same specimen. The pathologic find- 
ings, therefore, corrected the erroncou 
clinical impression in 20 of the 376 case: 
originally diagnosed as caruncle. It wa: 
estimated that approximately 1 out of 4! 
patients in this series with a clinical diag- 
nosis of urethral caruncle had a malignant! 
urethral neoplasm (2.4 per cent). 

The commonest symptom in the woma! 
with urethral carcinoma was_ urethral 
bleeding, i.e., bloody urethral discharge. 
hematuria, or frank bleeding. These ure- 
thral carcinomas were seldom preceded by. 
or associated with cther genitourinary con- 
ditions of any significance. Urethral papil- 
lomas, however, were more often associate¢ 
with inflammatory conditions of the lowe! 
urinary tract. 
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is concluded that all urethral ‘‘carun- 
should be completely excised and sub- 
| to pathologic examination. A lesion 
iosed as a urethral caruncle on the 
of physical findings only, might turn 
o be a true caruncle, or a benign tumor, 
n anaplastic neoplasm. Finally, (1) 
ment of urethral carcinoma in women 
be dictated by the size, extent, and 
ion (vulvourethral or urethral) of the 
1; and (2) results of treatment are un- 
but tend to be poor unless 
\itive treatment is carried out at an 
stage of the disease. 
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THE SPREAD OF CANCER in the human body 
occurs by local invasion, by lymphatic ex- 
tension, and by hematogenous dissemina- 
tion. The patient whose cancer is charac- 
terized by local or regional lymphatic 
spread is usually amenable to surgical 
treatment. If, however, blood-borne metas- 
tasis has developed, the patient is considered 
categorically incurable. Control of either 
the dissemination or growth of blood-borne 
tumor emboli is essential if improvement in 
cancer therapy is to occur. This objective 
necessitates a better understanding of the 
pathogenesis of metastasis. Current knowl- 
edge of this subject has been derived from 
postmortem examinations which _ reflect 
the end result of a long-standing disease 
process. A study of the dynamics of metasta- 
sis must correlate the presence of the cancer 
cell in the circulating blood with clinical 
and pathologic observations. A study ori- 
ented from this viewpoint constitutes the 
material for this report. 


HISTORICAI 


The the detection of 
neoplastic cells in the circulating blood was 
that of Ashworth who in 1869 noted the 
presence of cells in the blood similar to 
those cells found in the patient’s multiple 
malignant skin tumors. Schleip, Aschoff, 
and Ward reported on the presence of cells, 
presumed to be neoplastic, in the blood of 
patients with gastric cancer and myeloma- 


MATERIAL 


first reference to 
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tosis. Marcus reported *“‘abnormal cells’ in 
a patient with bronchogenic carcino: i 
Quensel examined the blood obtained fi om 
the right atrium in 50 patients who had d ed 
of cancer. ‘The blood was hemolysed \w ith 
water and the sediment was examined. |) ( 
cases tumor cells were demonstrable. 

The first significant attempt to iden if\ 
cancer cells in the blood of living patients 
was that of Pool and Dunlop who found 
positive specimens in 17 of 40 far-advanc ed 
cancer patients. 

In 1954, Cole and his co-workers re- 
covered cancer cells in the fluid perfused 
through the major artery and _ collecied 
from the vein of a specimen containing a 
colonic carcinoma. The following year 
Fisher and Turnbull reported positive cclls 
in the mesenteric vein blood of 32 per cent 
of colorectal cancer specimens. 

Engell in 1955 reported the isolation ot 
tumor cells in the venous blood draining the 
tumor area during surgery in 63 (59 per 
cent) of 107 cases of colorectal cancer, 6 of 8 
cases of gastric cancer, and in 3 of 4 patients 
with cancer of the lung. He found positive 
cells in the peripheral blood in 10 (13 per 
cent) of 79 cancer patients during operation 
and in 7 (50 per cent) of 14 cases of in- 
operable carcinoma. 

Moore and associates, in 1957, reported 
tumor cells in local blood draining the 


tumor in 60 (55 per cent) of 109 cases of 


carcinoma and in the peripheral blood in 
93 (52 per cent) of 179 cases, both operable 
and inoperable. 
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Fic. 1. a, A cell found in the local blood in a case of malignant melanoma. Papanicolaou stain, 
<525. b, Cells found in the peripheral blood in a case of adenocarcinoma of the breast. Note 
the lymphocyte lying below the tumor cell. Papanicolaou stain, 575. c, A multinucleated cell 
found in the peripheral blood in a case of adrenal cortical carcinoma. Papanicolaou stain, 575. 


lkoberts and associates found cells in 16.7 
per cent of curable an«l 31.1 per cent of in- 
curable cancer patients. These investigators 
also noted an increase in the number of 
circulating tumor cells after manipulation 
of the tumor. 


PECHNIQUE 


The technique employed in the isolation 
and identification of tumor cells has previ- 
ously been reported in detail (7, 11). The 
essential steps include centrifugation of the 
blood specimen with the removal of the 
supernatant plasma. The cell pack is then 
resuspended in saline and centrifuged. ‘This 
washing is repeated to remove antistrepto- 
lysin which is present in plasma and which 
inhibits the hemolytic process. ‘The cell pack 
is then incubated with streptolysin O, an 
enzyme elaborated by the streptococcus, 
which lyses erythrocytes and polymorpho- 
nuclear leucocytes. The resultant suspension 
of tumor cells and lymphocytes is then 
filtered through a millipore filter apparatus, 
and the cells are collected on the filter 
membrane. Papanicolaou staining is then 
performed, and the slides are examined 
microscopically. 

This technique has proved to be quanti- 
tative and has produced slides of good tech- 
nical quality. The cells are uniformly spread 
across the filter, and overriding and dis- 
tortion of cell margins have been avoided. 

The cytologic criteria for neoplastic cells 
include their size, which is usually larger 


than the normal cellular components of 
blood, their increased nuclear cytoplasmic 
ratio, and their dense, coarse chromatin 
pattern (Fig. 1). 

CLINICAL MATERIAL 

This report tabulates the results of studies 
upon cancer patients hospitalized at the 
National Cancer Institute, National Insti- 
tutes of Health, Bethesda, Maryland, and 
at the United States Public Health Service 
Hospital, Baltimore, Maryland. This initial 
article presents basic observations on the 
relationship of the type of the tumor and its 
resectability to the isolation of cancer cells 
in the blood. 

All patients included in this survey, 
which began in September 1957, had a 
tissue diagnosis of cancer. The patient popu- 
lation included cases of both early and late 
stages. Blood specimens were from two 
sources. Blood obtained from an antecubital 
or other peripheral vein was termed periph- 
eral blood and was almost always a 20 
cubic centimeter sample. Blood specimens 
of 10 cubic centimeters were taken from 
veins draining the tumor site at the time of 
operation and were termed local blood 
specimens. All collected in 
heparinized, siliconized syringes and was 


blood was 
promptly processed. 
RESULTS AND DISCUSSION 
Methods for the detection of cancer cells 
in the circulating blood 


have recently 
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TABLE I.—PATIENTS WITH CANCER CELLS IN THE 
PERIPHERAL VENOUS BLOOD CATEGORIZED 
BY TUMOR TYPE 


No. Per cent 
Tumor type of patients No. Positive positive 
Melanoma 40 19 47 
Breast adenocarcinoma 36 14 39 
Choriocarcinoma 29 10 34 
Sarcoma 17 5 29 
Cervix, epidermoid 40 9 23 


Genitourinary, 


adenocarcinoma 22 5 25 
Head and neck, epidermoid 55 9 16 
G. I., adenocarcinoma 26 4 15 
Misc. (prostate, thyroid) 20 4 20 
Total 285 79 28 


TABLE II.—PERCENTAGE POSITIVE, BY PATIENT 
AND SPECIMEN, IN PERIPHERAL VENOUS 
BLOOD, CATEGORIZED BY TUMOR TYPE AND 
RESECTABILITY 

_Resectable _Nonresectable— 
Per Per Per Per 
No. of cent No. of cent No. of cent No. of cent 


Tumor type patients pos. spec. pos. patients pos. spec. pos. 


Breast, adenocar- 


cinoma 9 11 23 4 27 48 148 19 
Cervix, epidermoid 22°21. 37 AG, AB, 27 -23983 
Melanoma 5. 20 1% 6 55. “61 176 43 
Sarcoma 6. 17 14 14 1 336. «=F 32 
Choriocarcinoma 1 0 1 0 28: 36 145 71 


G. U., adenocar- 
cinoma + 0 10 O 18 28 52 15 
Head and neck, 


epidermoid 


G. I., adenocar- 
cinoma 13 15 26 8 i 3 24 8 


Misc. (prostate, 
thyroid) 9. 44 


oo 
nN 


Mm <27 - 24 a2 


Total 117 16 9 168 36 620 15 


to 
te 
Ww 


opened up new approaches for the study of 
the development of metastasis. These meth- 
ods are essentially research techniques and 
should not be considered as screening tests 
for cancer, as a high percentage of speci- 
mens will be negative, even in the presence 
of far advanced disease. Conservatism in 
cytologic diagnosis is essential if data ac- 
quired by these methods are to be mean- 
ingful. 

This report is based upon an analysis of 
981 specimens obtained from 376 patients. 
Results from this laboratory have been re- 
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ported as positive, suspicious, or negative 
for cancer cells. The suspicious grou) js 
considered as negative in this article. ‘he 
results have been analyzed both by patient 
and by specimen. The percentage of })osi- 
tivity is, of course, higher in the analysis by 
patient because additional sampling’ in- 
creases the probability of detecting the 
circulating cancer cell. 

Peripheral blood studies in 285 pati nts 
showed that 79 or 28 per cent had m. lig- 
nant cells in an antecubital vein. The over- 
all incidence of positive results by tu nor 
type was: 47 per cent in the melanvoma 
group; 39 per cent of cancers of the br¢ 
34 per cent of choriocarcinomas; 29 per 
cent of sarcomas; 23 per cent of cance1 ; of 
the genitourinary tract; 23 per cen ol 
cancers of the cervix; 16 per cent of epic er- 
moid cancers of the head and neck exclu.ive 
of skin cancer; 15 per cent of gastrointest: nal 
neoplasms; and 20 per cent of a miscelline- 
ous group including cancers of the prosiate 
and of the thyroid. 

These patients have been categorized 
into early and late cases by the criterion o! 
amenability to curative resection. Paticnts 
who underwent resection with expectation 
of cure were termed ‘“‘resectable’’ and pre- 
sumably represented an earlier discase 
group. There were 117 patients in whom 
the cancer was considered early enougli to 
permit inclusion in the resectable group. Of 
these, 19 (16 per cent) had positive cells in 
the peripheral blood. There were 168 pa- 
tients who had either metastatic disease or 
other reason for inclusion in the ‘non- 
resectable” group. Of these 60 (36 per cent) 
had positive cells in the peripheral blood. 
It is thus apparent that with the progression 
of disease, the frequency of cancer cells in 
the peripheral blood increases. A detailed 
analysis of the influence of tumor type and 
resectability on the recovery of cancer cells 
is shown in ‘Table II. ; 

Local blood specimens obtained from a 
vein draining the tumor have been analyzed 
in 91 patients. Thirty-nine (43 per cent) ol 
these have been positive. Specimens from 
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66 per cent of the sarcoma patients and 64 
per cent of the cervical cancer patients 
wei’ positive. Epidermoid cancer of the 
he! and neck, excluding skin cancer, was 
pos iive in 35 per cent of the patients and 
ad: ocarcinoma of the gastrointestinal tract 
wa positive in 26 per cent of the patients 
(T.ible III). 

is thus apparent that epidermoid 
tur:ors of the cervix and of the head and 
neck frequently discharge cancer cells into 
the regional veins. This finding must be 
reconciled with the well supported clinical 
information that these tumors do not pro- 
due blood-borne metastases early in their 
clinical course. An explanation for this dis- 
parity may lie in a biologically decreased 
potentiality of squamous cancer cells from 
these sites to produce metastatic foci either 
because of intrinsic cellular properties les- 
their invasiveness or because of 
greater host resistance to the growth of 
these cells. Another factor which must be 
operative is that of time because the pro- 
longed survival time of patients with these 
tumors due to modern therapy is associated 
with an increasing incidence of metastases 
found at autopsy. ‘Thus in the last 50 years, 
the incidence of hematogenous metastases 
observed at autopsy in head and neck cancer 
patients has risen consistently in each re- 
ported series from a figure of about 1 per 
cent in 1906 to 53 per cent in 1959. Similarly 
with carcinoma of the cervix, blood-borne 
metastases were seen in only 25 per cent of 
cases in 1936, and a recent study by Dillon 
reveals an incidence of 74 per cent. It seems 
reasonable, therefore, to assume that these 
tumors do produce early neoplastic em- 
bolization, but that, with a decreased bio- 
logic capacity to grow in the site of im- 
plantation, their metastatic foci become 
apparent only with prolonged periods of 
survival. 

Of the 75 patients with resectable tumors 
who had definitive surgical procedures, in 
30 (40 per cent) positive cells were noted in 
the local venous blood at the time of opera- 
tion. There were 16 patients who were 


sening 
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TABLE III.—PATIENTS WITH CANCER CELLS IN THE 
LOCAL VENOUS BLOOD CATEGORIZED BY 
TUMOR TYPE 

Positive 

Tumor type No. of patrents No. Per cent 

Sarcoma 6 4 66 

Cervix, epidermoid Fs 16 64 

Head and neck, 

epidermoid 23 8 35 

G. I., adenocarcinoma 19 5 26 

Misc 18 6 33 

Total 91 39 43 

TABLE IV.—PERCENTAGE POSITIVE, BY PATIENT 
AND SPECIMEN, IN LOCAL VENOUS BLOOD, 


CATEGORIZED BY TUMOR 
ABILITY 


TYPE AND RESECT- 


_ Resectable Nonresectable 


No. 


Per No. Per No. Per No. Per 
of cent of cent of cent F cent 
Tumor type patients pos. spec. pos. patients pos. spec. pos. 
Breast, 4 0 4 0O 1 0 2 0 
adenocarcinoma 
Cervix, epidermoid 22 064 32 58 3 67 > Gi 
Melanoma a 33 7 14 1 100 2 50 
Sarcoma 5 60 13 38 1 100 1 100 
Choriocarcinoma 1 100 2 100 1 100 2 50 
G. U., l 0 1 0 2 50 3 33 
adenocarcinoma 
Head and neck, 
epidermoid 22 32 35 28 1 100 1 100 
G. fh, 14 29 18 22 5 20 6 33 
adenocarcinoma 
Misc. 3 0 5 0 1 100 1 100 
Total 75 40 117 30 «16 56021 48 
classified as nonresectable. Of these, 9 (56 


per cent) had positive cells in the local 
blood (Table IV). 

The results have also been analyzed by 
positivity per specimen and are tabulated 
in Tables II and III. 

The positive blood specimens have been 
analyzed on a quantitative basis. Positive 
peripheral blood specimens totalled 1,284 
cubic centimeters. In this volume there 
were 1,161 single cells—0.9 cell per cubic 
67 groups of cells—.05 
group per cubic centimeter. A group has 
been arbitrarily defined as a cluster of more 
than 5 single cells. 

Positive local blood specimens totalled 
377 cubic centimeters. In this volume, there 
were 2,062 single cells and 193 groups of 


centimeter—and 
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cells. ‘The frequency was thus 5.5 cells per 
cubic centimeter and 0.5 group per cubic 
centimeter. 

A striking observation has been the high 
tumor cell counts in such relatively small 
blood samples. ‘Tumor cell counts have ex- 
ceeded 100 cells in a 10 cubic centimeter 
local blood specimen. In the peripheral 
system, counts almost this high have been 
obtained. It is apparent that the total circu- 
lating tumor cell counts in certain patients 
must at times be quite high. 

Local venous specimens are more fre- 
quently positive than peripheral samples, 
and quantitatively show a 5 to 10 fold in- 
crease in the numbers of cells over those 
counts obtained peripherally. This differ- 
ence apparently reflects either dilutional 
changes or the effect of filtration of the 
malignant cells by a capillary network. 

In addition to the observations recorded, 
blood specimens from patients with non- 
neoplastic disease were analyzed as con- 
trols. In this group of 70 patients, 1 patient 
(1 per cent) had cells which satisfy the cri- 
teria for malignancy. During a period of 
observation (18 months), this patient has 
shown no evidence of cancer and is pre- 
sumed to represent a case of false positive 
finding. 


SUMMARY 

1. Cancer cells are detectable in the 
blood by a process which employs hemolysis 
by streptolysin with filtration through a 
millipore filter. 

2. Of 285 patients, peripheral blood speci- 
mens were positive in 79 (29 per cent). 
Specimens from 16 per cent of the resectable 
group were positive before operation and 
specimens from 36 per cent of the nonresect- 
able group were positive. 

3. Results of local blood studies were 
positive in 39 of 91 cases (43 per cent). 
Specimens from 40 per cent of the resectable 
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group and from 56 per cent of the non. 
resectable group were positive. 

4. The highest incidences of positive 
specimens from patients categorized by 
tumor type were observed in local blood of 
those with sarcoma, epidermoid cance: of 
the cervix, and epidermoid cancer of the 
head and neck. In these latter two tumors, 
possible relationships between neoplastic 
embolization and the development of he: a- 
togenous metastases have been presenicd, 
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THE TREATMENT OF METASTASES TO THE LIVER 
WI'H INTERSTITIAL RADIOACTIVE ISOTOPES 


IRVING M. ARIEL, M.D., New York, New York 


Errors to produce palliation have been 
macc as well as attempts to control metas- 
tases to the liver from various primary 
canc crs by means of introducing interstitially 


radioactive isotopes. ‘he isotopes were in- 
percutaneously into the hepatic 
metastases. Previous studies have revealed 
that the liver will tolerate irradiation in 
rather high doses. In the present study, the 
tolerance of patients to the introduction of 
radioactive isotopes interstitially was in- 
vestigated, the clinical response to this mode 
of therapy was evaluated, and any com- 
plications resulting therefrom were noted. 


, | 
jected 


METHODS 

Three radioactive isotopes were intersti- 
tially administered. ‘They are radioactive 
yttrium 90, which is a pure beta emitter 
producing beta rays in the range of 2.24 
million electron volts. It has a half life of 
214 days, and its advantage lies in the fact 
that it produces proteinates in its initial 
contact with the tissue. It thus becomes 
fixed after administration with the forma- 
tion of an yttrium proteinate. The second 
isotope used in this study is colloidal 
chromic phosphate (CrP*O,). This colloid 
contains the radioactive isotope of phos- 
phorus. It was chosen to administer radio- 
active phosphorus in the colloidal form as 
chromic phosphate because if P*® were 
given as the electrolyte it would immedi- 
ately enter the phosphorus metabolic pool 
and be transported to the bone marrow. 
When administered as a colloid, it tends to 
remain localized with a certain amount be- 
ing transported by the reticuloendothelial 
system. This isotope has a half life of 141% 
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days. It also is a pure beta emitter, giving 
off beta rays in the range of 0.69 million 
electron volts. The third isotope utilized 
was radioactive colloidal gold (Au!$). It 
gives off two effective rays: one a beta ray in 
the range of 0.32 million electron volts and 
between 10 and 20 per cent gamma rays in 
the of 0.4 million electron 
Radioactive gold has a half life of 2.7 days. 

The method of determining the site of 
injection was usually by hepatic scinto- 
erams. The administration of radioactive 
albumin is concentrated in greater quanti- 
ties within the tumor than within the liver 


range volts. 


per se. A scintogram performed over the 
liver area would thus demonstrate ranges of 
increased activity which would be the site of 
neoplasm. By performing aspiration biopsies 
over these sites, Greenberg (2) has revealed 
that the technique is 93 per cent accurate. 
If small doses of radioactive iodinated rose 
bengal are administered intravenously the 
liver will concentrate the rose bengal, but 
the tumor will not pick up this isotope, with 
the exception of certain cancers arising from 
the biliary system which do concentrate 
radioactive iodinated rose bengal. In such 
instances, a scintogram over the liver will 
reveal an isotopic pickup over the normal 
liver but no pickup of the radioisotope by 
the neoplasm within the liver. Figure 1 
demonstrates a hepatic scintogram obtained 
by Bender and Blau using radioactive rose 
bengal as the isotope for outlining the he- 
patic metastases and recording the radio- 
active impulses by means of light intensity 
as a hepatogram. Figure 1a is an outline of a 
normal liver and Figure 1b is a liver which 
contains large metastases within it, the light 
spaces representing neoplastic deposits. 

In this investigation, radioactive isotopes 
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a, Normal hepatic scintogram. b, Scintogram of the liver which contains large deposits 


of metastases within it; obtained by the method of Bender and Blau. 


were injected percutaneously into the re- 
gions within the liver where the metastases 
were found to occur, either by clinical pal- 
pation of the masses within the liver or by 
the scintoscanning technique. The doses and 
types of isotopes administered are listed in 
Table I. From 2 to 6 milliliters of solution 
were injected at each treatment. 
RESULTS 

Thirteen patients were treated. Table I 
presents the clinical course of the patients 
with metastasis to the liver treated by 
interstitial radioactive isotopes. ‘These pa- 
tients also received additional treatments 
either before, during, or after the radio- 
active isotopic therapy. They are indicated 
on the chart as either previous treatments or 
supplemental treatment. Different isotopes 
were utilized in an attempt to develop 
techniques of combining the benefits of the 
varying radiologic spectra in the treatment 
of the cancer. For example, radioactive 


yttrium with a short half life, giving off 


intense irradiation during that period, was 
combined with radioactive chromic phos- 
phate with a much longer half life and a less 
intense type of irradiation. In this manner it 
was hoped to obtain a short period of intense 
irradiation in the metastases followed by a 
protracted, less intense irradiation. It may 
further be noted that some of the patients 
received rather smal! doses of radioactive 


isotopes. ‘hese were given during the earlier 
phases of the study to determine the sifety 
of the procedure, and when it was found 
safe the dosages were increased. Further- 
more, during the earlier phases of the study, 
the radioactive isotope was combined with 
a chemotherapeutic agent, triethylene hio- 
phosphoramide (thiorEPA), in an effort to 
provide a combination of isotopic and 
chemotherapeutic control of the metastases. 
The supplemental treatment consisted of 
either the intravenous or intra-arterial ad- 
ministration of isotopes, either yttrium 90) 
or CrP”QO,, or the intravenous or intra- 
arterial administration of chemotherapeutic 
agents (nitrogen mustard or thioTEPA). Pa- 
tient B. N. received as supplemental therapy 
a course of rabies vaccine and radioactive 
iodine, as part of an investigation studying 
the effects of these agents on disseminated 
melanoma. Patient R. W. was given 2 
milliliters of wydase to enhance the intra- 
tumor distribution of the radioactive iso- 
tope. . 

Each of the patients had undergone 
operative procedures and had _ histologic 
confirmation of the nature of the cancer. In 
some instances, at the time of an explorator\ 
laparotomy the presence of hepatic metas 
tases precluded any further operative pro- 
cedure. In other instances, a removal ot the 
primary neoplasm was effected, and _ the 


metastases to the liver became clinicall\ 
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evident at a later date. Eleven of the pa- 
tien: had metastases to the liver from 
cancer of the large bowel or rectum. One 
paticnt suffered from cancer of the pan- 
crea. metastatic to the liver and another, 
fron melanoma metastatic to the liver. 

() the 13 patients treated, all are dead 
wit! the exception of 2. The average dura- 
tion of life of those patients who were treated 
for netastatic cancer from primary neo- 
plas:us of the colon or rectum and who sub- 
sequently died was the short span of 5 
moi ths. In 3 of the patients whose metas- 
tasis was observed at the time of celiotomy 
and whose primary cancers were inoperable 
the postisotopic survival was only 2.5, 5.5, 
and 7 months respectively In other instances 
when the hepatic metastases became clini- 
cally evident at variable periods after resec- 


tion of the primary cancer, the duration of 


life after the isotopic treatment was short, an 
average of 5.5 months, but the period from 
operative removal of the cancer until death 
was much longer (Table I). Nine of the 13 
patients received benefit from the thera- 
peutic regimen. Six enjoyed a sense of well- 
being and had an increase of appetite. 


There was clinical evidence of shrinkage of 


the hepatic mass in 4 instances, and the 
patients related that the discomfort of intra- 
abdominal pressure had disappeared. Pain 
and tenderness also subsided shortly after 
the administration of the radioactive iso- 
topes in most instances. The palliation, 


however, was transient and a recurrence of 


symptoms soon developed. ‘The patient with 
pancreatic cancer metastatic to the liver and 
the one with malignant melanoma received 
no benefit from this therapeutic modality. 
One patient, C. L., enjoyed marked pallia- 
tion for a period of over 2.5 years with sub- 
sidence of severe hepatomegalia. He is now 


asymptomatic with no clinical evidence of 


active metastases. 

In view of the fact that these patients re- 
ceived therapy in addition to the radio- 
active isotopes, it cannot be stated that the 
isotopes themselves were the only agent pro- 
ducing the observed benefits. 








Fic. 2. Scintogram 14 days after the intratumor ad- 
ministration of 100 millicuries of radioactive gold. The 
black central area represents the site of injection. The 
clearer surrounding region represents tumor tissue, and 
the remainder of the blackened area is interpreted to 
represent pickup by the reticuloendothelial 
system throughout the remainder of the liver. 


isotopic 


DISTRIBUTION OF THE RADIOACTIVE ISOTOPES 
AFTER THEIR HEPATIC ADMINISTRATION 

A hepatic scintogram performed 14 days 
after the intratumor administration of 100 
millicuries of radioactive gold in 6 milliliters 
of solution is reproduced herewith (Fig. 2). 
It will be noted that a central area of in- 
creased blackness, which represents the site 
of the original injection of the radioactive 
gold, is surrounded by a region of more 
sparse concentration of the isotope and that 
the remainder of the liver contains a sig- 
nificant amount of the radioactive isotope. 
This observation is interpreted to represent a 
pickup of the isotope probably by histiocytes 
or the reticuloendothelial system with 
deliverance of the colloidal isotope through- 
out the remainder of the liver. The region 
between the concentrated isotopic deposi- 
tion and the remainder of the liver contain- 
ing a significant amount of isotope is inter- 
preted to represent tumor tissue which, of 
course, does not contain a_ reticuloendo- 
thelial system and did not pick up the 
colloid which had been injected into the 
tumor. It is interpreted that when the 
radioactive colloidal isotope was injected 
into the tumor it remained within the tu- 
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TABLE 


Patient 
Age, 
Year s 
and Sex 
A.B. 
50 


Male 


H.G, 
50 
Male 


R.B. 
62 


Male 


R.M. 
62 


Female 


R.W. 
60 
Male 


EP: 
45 
Female 


H.K. 
30 
Male 


W.K. 
41 
Male 


Surgery, Gynecology & Obstetrics 


I.—CLINICAL COURSE OF PATIENTS WITH METASTASES TO THE LIVER TREATED BY INTERSTI 


Diagnosis 
Carcinoma of rectum, 
metastatic to liver 
and intra-abdomi- 

nally 


Carcinoma of rectum, 
metastatic to liver 


Adenocarcinoma of 
colon, metastatic 
to liver 


Carcinoma of colon, 
metastatic to liver 
and abdominal 
lymph nodes 


Carcinoma of recto- 
sigmoid, metastatic 
to liver 


Carcinoma of colon, 
metastatic to liver 


Carcinoma of sig- 
moid, metastatic 


liver 


Carcinoma of rectum, 
metastatic to liver 


June 1960 


RADIOACTIVE ISOTOPES 


Previous treatment 


Exploratory laparotomy 


Aug. 1957 


Rectal resection 
9 14-56 


Exploratory laparotomy 
10-30-57 


Hemicolectomy 
7-23-58 


Anterior resection 
10-14-55 


Resection of sigmoid 
10-26-55 

Partial hepatectomy 
11-17-55 

Total oophorectomy 
for another primary 
carcinoma 2—1-57 


Sigmoidectomy 
4-21-56 


Exploratory laparotomy 


10-7-—56 


Colostomy and intra- 
venous nitrogen 
mustard 1956 


Interstitial radioactive 
isotope therapy to 
metastases in liver 
12 mc. chromic 
phosphate (P%?) 
11-1-57 


10 mc. chromic phos- 
phate (P32) 9-16-5 


4 me. chromic phos- 
phate (P%*) 10-4 57 

15 me. yttrium 90 
10-11-57 


5 mc. chromic phos- 
phate (P 4?) 
12=9-57 

13 me. yttrium 90 
12-9 

30 me. yttrium 90 
4-25-58 


57 


mc. chromic phos- 
phate (P%?) and 
5.4 me. yttrium 90 
9-12-58 


8 mc. chromic 
phosphate (P*?) 
and wydase 
3-25-57 

5 mc. chromic phos- 
phate (P3?) 7-1-57 


5 me. chromic phos- 
phate (P 4?) 
6-28-57 

30 me. yttrium 90 
10-11-57 


3 me. chromic phos- 
phate (P%*) and 5 
mg. thioTEPA 
10-19-56 


10 mc. P#? and 10 
mgm. thioTEPA 
10-17-56 


= 





Supplemental treatment 
Intra-arterial nitrogen 
mustard, thioTEPA 

and yttrium 90 
9-3-57 

10 me. yttrium 90 into 
rectal tumor 
10-11-57 


15 me. yttrium 90 
into abdomen 
12-9-57 

Intra-arterial 
thiorepa 12-10 
X-ray therapy 


57 


3.5 me. chromic phos- 
phate (P*?) intra- 
venously 9-12-58 


Intramuscular 
thiorePpA 12-20 
to 3-11-57 90 
mgm. total 

X-ray therapy 
7-2-57 to 7-13-57 


56 


15 mc. chromic phos- 
phate (P**) intra- 
abdominally 

3-28-57 

20 me. yttrium 90 into 
abdomen 5-3-57 

X-ray therapy to 
liver 


Nitrogen mustard ° 
therapy. Deep 
x-ray therapy 


Result 
Developed asci 
anemia. M« 
palliation 
4-18-58 


Shrinkage of m 
in liver and ¢ 
in tenderne 
liver. Died 2 


Marked initial i 
ment 
well-being 


with 


appearance 
pain. No dec 
blood 
Esophageal 
rhage. Died 


ele: 


No 
10 


benefit 
12-58 


Red cells and 
count main 
Marked leu 
Excellent p 
throughout. ‘ 
age 
sense of 


of tumo 
wel 
improved a 
relief pa 
proved bre: 
Died 9-4—57 


of 


Unusual inci 

when metast 
liver was disé 
during an op 
for umbilical 
Marked 


relie! 


symptoms. P 


attended s 
almost to the 
Died 12—25-5 


Dose too small, 
too extensiv’ 
tient died to 
after therapy 
uate result. Di 
uary 1957. 


Residual int 
dominal «¢ 
caused urinat 
plications. | 
gram maint 
Marked let 
tosis. Died 12 


\l 


Die 


rove: 


seas 


soo! 


eval- 


| Jan- 





TABI 


Patien 
Age, 
Years 
and Se 
B.S. 
56 


Male 


C.L. 
50 


Male 


J.C. 


Male 


B.M, 
42 
Fema 


M.T, 
40 
Fema 
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by 

tot 


CON 
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TABLE I.—CLINICAL COURSE OF PATIENTS WITH METASTASES TO THE LIVER TREATED BY INTERSTITIAL 
RADIOACTIVE ISOTOPES (Continued) 


Patient 

Age, 

Years ; 

and Sex Diagnosts 

BS. Carcinoma of rectum, 
56 metastatic to liver 
Male 

C.L. Carcinoma of splenic 
50 flexure, metastatic 
Male to liver 

J.c. Carcinoma of rectum, 
50 metastatic to liver 
Male 

B.M. Metastatic melanoma 
42 to liver 

Female 

M.T., Carcinoma of pan- 


40 creas, metastatic 

Female to liver. Extensive 
metastases to both 
lobes 


Previous treatment 
Anterior resection with 
anastomosis 3 4 years 
before isotope therapy 


Dissection splenic 
flexure March 1956 


Abdominoperineal re- 
section July 1957 


Excision melanoma of 
neck June 1951 


Exploratory laparotomy 
February 1957 


Interstitial radioactive 
isotope therapy to 
metastases in liver 

5 me. chromic phos- 
phate (P3?) 
6-21-57 

5 me. chromic phos- 
phate (P43?) 
8-12-57 


15 mc. chromic phos- 
phate (P3?) 
3-25-57 

9.6 me. yttrium 90 
5—3-57 

10 me. yttrium 90 
6-7-57 

5 mc. chromic phos- 
phate (P3*) 8-12-57 

4 mc. chromic phos- 
phate (P32) 10-4-57 

10.5 me. yttrium 90 
10-11-57 

15 me. yttrium 90 
1-16-58 

30 me. gold 198 4-2-59 


9.5 me. chromic phos- 
phate (P32) 
11-18-58 

10 me. yttrium 90 
11-21-58 

30 me. yttrium 90 
12-19-58 

50 me. gold 198 
2-26-59 

100 me. gold 198 
4-24-59 


10 mc. chromic phos- 
phate (P3*) and 
25 mgm. thiorEPA 
1-10-56 


15 mc. chromic phos- 
phate (P32) and 25 

*25 mgm, thiorePa 
5-28-57 


Supplemental treatment 

20 mgm. thiorEPA 
5-15-57 

10 mgm. thiorEPA 
5-24-57 

20 mgm. thioTEPA 
6-7-57 


Intra-arterial and 


intravenous 
thiorepa 3-25-57 


X-ray therapy 


10 me. I!3! orally 
10-14-56 


Rabies vaccine 


50 mgm. thiorEPaA 
5-13-57 


Result 


Moderate palliation. 
Decrease in pain and 
sensation of abdom- 
inal pressure. Ap- 
petite improved. 
Died 2-15-58 


Patient remains well 
and asymptomatic 


Feeling of weakness 
after 100 mec. gold 
198 into hepatic me- 
tastases. General im- 
provement. Patient 
alive 


Melanoma had under- 
gone necrosis. 
Drained from wound 
site. Died 1-18-56 


Developed uncon- 
trolled sanguineous 
ascites and marked 
leucopenia. Died 
7-9-57 


mor, did not spread to any great distance 
throughout the tumor tissue, was picked up 
by the body mechanisms, and transported 
to the remainder of the liver. 


COMPLICATIONS 


No patient in this series suffered any com- 
plications from the intratumor administra- 
tion of the radioactive isotopes in the dosages 
described. After the administration of 
radioactive yttrium, the patients sometimes 
complained of a burning sensation at the 


site of the injection. After the administra- 
tion of 100 millicuries of radioactive gold, 
the patient complained of a sensation of 
weakness, general fatigue, and loss of 
appetite which lasted for 3 weeks. These 
complaints are interpreted to be the result 
of total liver irradiation as noted in Figure 
2. None of the patients suffered any degree 
of hematopoietic depression from the ad- 
ministration of the radioactive isotope 
except a mild degree of red blood cell de- 
pression after the administration of radio- 
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active chromic phosphate. It is believed in 
this instance that a split of the P® occurred 
from the colloid with the liberation of 
radioactive phosphorus into the metabolic 
pool and subsequent deposition of this 
material into the bone marrow. Many of 
these patients had far-advanced cancer, 
both intra-abdominally and intrahepatical- 
ly, and suffered anemia from the presence of 
the cancer. In addition, these patients also 
received supplemental treatment of cyto- 
toxic agents administered intravenously and 
intra-arterially and these contributed to 
anemia and leukopenia. However, from the 
data available of these studies it is inter- 
preted that no significant depletion in the 
hematopoietic system occurred after the 
interstitial administration of the isotopes 
into the hepatic neoplasms. Liver studies 
performed before and after the isotopic 
regimen did not reveal any abnormalities 
resulting from the administration of the 
radioactive isotopes. ‘Thus, 3 weeks after 
100 millicuries of radioactive gold had been 
administered into a hepatic metastasis a 
liver profile revealed the following: blood 
urea nitrogen, 17 milligrams per cent; 
inorganic phosphorus, 3.4 milligrams per 
cent; alkaline phosphatase, 42.8 Shinowara, 
Jones, and Reinhart units; serum bilirubin, 
0.1 milligram per cent at 1 minute and 0.6 
milligram per cent at 30 minutes; cephalin 
flocculation was negative; serum cholesterol, 
277 milligrams per cent; cholesterol esters, 
180 milligrams per cent; serum protein, 5.7 
grams per cent and the serum transaminase 
was 13 Beckman units; blood sugar was 93 
milligrams per cent. The hemoglobin value 
remained constant at 11.9 grams per cent 
and the red blood count at 3.95 million. A 
leucocytosis developed to 15,400 cells per 
cubic millimeter; with the differential as 
follows: segmented cells 78 per cent; non- 
segmented polymorphonuclear cells 6 per 
cent; eosinophils 4 per cent, and lympho- 
cytes 16 per cent. ‘The hematocrit was 40 
per cent. 

One month later the alkaline phosphatase 
had decreased to 20 Shinowara, Jones, and 


Reinhart units and all other hepatic func. 


tion tests remained normal. 


DISCUSSION 


The clinical behavior of a patient with 
metastatic cancer to the liver will vary de. 
pending upon the type of cancer and the 
extent of involvement. Patients with car- 
cinoid metastases to the liver will live 
asymptomatically for very long periods. 
Contrariwise, the course of patients with 
metastases from cancer of the colon, mela- 
noma, bronchogenic carcinoma, to mention 
a few, is steadily and progressively downhill. 
Efforts to interrupt this downhill course 
have been for the most part unsuccessful, 
Surgical efforts to resect metastatic cancer 
have not been too rewarding. Externally 
applied radiation therapy has produced 
good results, even yielding cures for neuro- 
blastomas metastatic to the liver. Palliation 
also results from external irradiation in most 
instances of hepatic involvement of chronic 
leukemia or lymphosarcoma. The results 
from external irradiation for treating solid 
metastases from cancer of the rectum and 
colon have for the most part been poor. 
Chemotherapeutic agents, especially the 
alkalating agents, have yielded some pallia- 
tion but no dramatic increment in the life 
span. Inasmuch as metastatic cancer re- 
ceives its blood supply from the hepatic 
artery, efforts to enhance the effects of 
alkalating chemotherapeutic agents by their 
intra-arterial administration yielded some- 
what better results with less complications 
than their intravenous administration. These 
results, however, leave much to be desired. 

A study of 20 patients with cancer of the 
colon or rectum whose hepatic metastases 
were manifest at the time of exploration re- 
vealed that the average life expectancy was 
9 months. The removal of the primary 
cancer did not affect the survival rate sig- 
nificantly. In view of this short life expec- 
tancy and because no other mode of therapy 
has been successful in significantly increas- 
ing it, the technique of interstitially instilling 
various radioisotopes demands _ investiga- 
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tion. If one or more large metastatic de- 
posits within the liver are found at the time 
of celiotomy they could be ideally infil- 
trated with radioactive isotopes. If a me- 
tastasis becomes clinically manifest at a date 
subsequent to the removal of the primary 
cancer and using scintoscanning techniques 
to direct both the diagnostic aspirating 
needle and the route for administering 
percutaneously the radioactive isotopes, 
much benefit might accrue to the patient. 
These techniques are simple, atraumatic to 
the patient, and not too time-consuming in 
contrast to external irradiation, which may 
exhaust much of the patient’s remaining life 
span. Extremely large doses of irradiation 
can be given by the interstitial isotope 
technique but, it must be stressed, at the 
expense of homogeneity of irradiation. Pa- 
tients who bear extensive cancers, i.e., both 
in the liver and elsewhere intra-abdomi- 
nally, and who are markedly impoverished 
metabolically, do not tolerate this treatment 
and it is accordingly contraindicated. 

The results of this preliminary investiga- 
tion demonstrate that the technique of in- 
terstitial isotopic irradiation is a safe and 
practical one producing palliation, no 
demonstrable increase in life span in most 
instances, and a minimum of complications. 
Additional studies are now being performed 
to investigate the radioactive isotopes and 
combination of isotopes most suitable for 
this type of therapy, methods for improved 
introduction of the isotopes into the tumor, 
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methods of enhancing the spread of the 
isotope throughout the tumor after its intro- 
duction, and the eventual fate of the intro- 
duced isotope. 


SUMMARY AND CONCLUSION 


1. A technique has been described by 
which large doses of irradiation can be 
administered to hepatic metastases by 
means of radioactive isotopes interstitially 
injected. The isotopes can be administered 
either with the tumors exposed as occurs at 
celiotomy or they may be introduced 
percutaneously by utilizing scintoscanning 
techniques as a guide. 

2. Thirteen patients so treated have toler- 
ated the treatment well and most of them 
have enjoyed palliation. 

3. ‘There was no significant increase in the 
life span of these patients except in 1 in- 
dividual who remains well without evidence 
of cancer 2.5 years after isotopic therapy. 
This patient received in addition intra- 
arterial isotopic and chemotherapy. 

4. This preliminary report suggests that 
the techniques described are beneficial to 
certain patients bearing hepatic cancer. 
Routes for additional investigation of this 
problem are indicated. 
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SURGERY FOR CORONARY ARTERY DISEASE 


JERE W. LORD, JR., M.D., F.A.C.S., New York, New York 


IT Is A CURIOUS PARADOX that progress in the 
recognition, differential diagnosis, and sur- 
gical therapy of congenital cardiac defects 
has advanced so far while the problem of 
sclerosis of the coronary arteries remains 
unsolved from several viewpoints. Consider- 
ation of the outstanding developments in the 
understanding and prevention of polio- 
myelitis may be contrasted with the ap- 
parent lack of progress in the area of the 
common cold. Unfortunately for man, 
sclerosis of the coronaries is of graver signif- 
icance than the self-limited miseries of the 
cold viruses. Yet knowledge of the patho- 
genesis of coronary arterial disease, of the 
stimuli to intercoronary anastomoses, of the 
true value of medical measures, and finally 
of the value of various surgical procedures is 
preliminary and sketchy. 

It is estimated that 1,000,000 Americans 
experience a coronary occlusion yearly, of 
which 400,000 die from its effects. In spite 
of extensive studies of atherosclerosis, its 
causes and prevention remain obscure and 
essentially uncontrollable. Individuals with 
essential hypercholesterolemia are known to 
have increased tendencies to atherosclerosis, 
and by careful control of their fat and chol- 
esterol metabolism some benefit may occur. 
Hence attempts to treat patients without 
this peculiar trait but with coronary ar- 
terial disease have led to varying conclu- 
sions as to benefit. Weight reduction, anti- 
coagulants, lipotropic agents, and _hor- 
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mones all may exert a salutary effect, but 
none as yet cures the disease. 

In many instances of congenital cardiac 
defects, medical measures such as digitaliza- 
tion and diuretics may be helpful, but only 
surgical therapy can be curative. Why, 
therefore, the great gap between the surgi- 
cal therapy of congenital cardiac defects 
and that of acquired coronary arterial 
disease? ‘The answer seems to lie in the area 
of accurate and definitive anatomic and 
physiologic studies. By means of the excel- 
lent techniques of right and left cardiac 
catheterization, of selective angiocardi- 
ography, and of dye dilution studies, con- 
genital cardiac defects can be carefully 





evaluated. Contrariwise, only recently have | 
measures been developed to study experi- | 


mentally and clinically the degree and ex- 
tent of coronary arterial narrowing, of the 
development of intercoronary anastomoses, 
and of the amount of muscle destroyed by a 
prolonged anoxic state. The current diag- 
nostic studies of coronary arterial disease is 
15 years behind those of congenital cardiac 
defects. 

The following information is needed: (1 
a precise anatomic delineation of the two 
coronary arteries throughout their entire 
course with pinpoint localization of seg- 
mental narrowing or occlusion; (2) an 
anatomic demonstration of intercoronary 
anastomoses; (3) a functional evaluation 
which has an accuracy of at least 95 per 
cent of the coronary arterial blood flow; (4) 
an evaluation of the amount of myocardium 
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lost in the form of scar tissue; (5) knowledge 
of how the adult human heart will with- 
stand profound hypothermia in the presence 
of coronary arterial disease. Presently, 
techniques in the dog are sufficiently well 
developed in each of these categories to 
evaluate all of the current operative pro- 
cedures proposed for the management of 
human coronary arterial disease. Unfor- 
tunately, in the human, evaluation is hit 
and miss and limited to the double blindfold 
technique. 

In the light of available evidence, an 
examination of the operations suggested for 
the amelioration of coronary arterial disease 
and its effects is presented, beginning with 
the simplest procedure. 

Ligation of the internal mammary ar- 
teries, which is well tolerated by the most 
advanced coronary patient, has been shown 
to be of little or no value in the dog and in 
double blindfold studies in the human to 
have its beneficial effect chiefly in the psyche 
of the patient. 

Pericardiocardiopexy with talc or asbes- 
tos in conjunction with epicardial destruc- 
tion by phenol or mechanical abrasion has 
been shown to improve intercoronary anas- 
tomoses in the dog, to lessen the extent 
of infarction produced by ligation of a 
coronary artery, and to enhance the chances 
for survival. In the human, clinical im- 
provement has been noted and life ex- 
pectancy prolonged. The operation has a 
relatively low mortality rate. The de- 
ficiencies include the failure to create vas- 
cularized adhesions in all dogs and in all 
the humans studied subsequently at nec- 
ropsy. How much blood is made availa- 
ble to the myocardium by extracoronary 
sources can be estimated in the dog and 
amounts to some 3 per cent of the total 
coronary blood flow in the normal heart and 
approximately 6 per cent in the heart ren- 
dered partially ischemic. No physiologic 
data regarding coronary blood flow are 
available for the human heart after this 
operative procedure. 

Implantation of the internal mammary 
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artery into the myocardium has been shown 
to augment slightly the normal coronary 
blood flow in the dog and to add a sig- 
nificant volume to the ischemic canine 
heart. In patients with coronary arterial 
disease, this operation has been attended 
with a sizable mortality, approximately 20 
per cent, since it requires a formal thoracot- 
omy and cardiac manipulation which 
sometimes leads to ventricular fibrillation. 
Clinically, the survivors are benefited and 
life expectancy appears to have been pro- 
longed. The procedure not only improves 
intercoronary anastomoses but also brings 
additional blood to the heart when need for 
it exists. 

Recent reports of the experimental and 
clinical effectiveness of an arteriovenous fis- 
tula between the pulmonary artery and left 
auricular appendage suggest that a mild 
anoxemic state dilates the coronary arteries 
and may encourage the furtherance of inter- 
coronary anastomoses. Certainly in the dog, 
there is no stimulus as powerful as anoxia for 
the production of a maximal coronary blood 
flow. The operation is obviously of some 
magnitude and may be well tolerated only 
by the patients with milder coronary disease. 

Direct surgical attacks on the coronary 
arteries have usually been performed on the 
beating normothermic heart and depend for 
their success on the presence of an intact 
viable myocardium and on the segmental 
nature of the atherosclerotic process. Ap- 
proximately less than one-fifth of clinically 
recognizable patients with coronary arterial 
disease would be suitable candidates. The 
present operative mortality in this selected 
group of patients ranges from 25 to 50 per 
cent which is discouragingly high though, in 
the successful cases, patients have usually 
been restored to maximum capacity. An 
attractive possibility is being explored in 
several areas which consists in cooling the 
heart to profound hypothermic temperatures 
(5 to 10 degrees C.) while the patient is 
attached to the heart lung machine with a 
general temperature of approximately 30 
degrees C. Under these circumstances, a 
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careful and more thorough coronary end- 
arterectomy might be performed with a 
mortality of acceptable limits. 

Finally, recent experimental studies in the 
dog of the effectiveness of radiation to the 
heart have been reported. The mortality is 
lessened, infarcts are smaller, and the in- 
cidence of ventricular fibrillation decreased 
when a prepared animal is subjected to 
ligation of the descending branch of the left 
coronary artery. Animals studied for as long 
as 6 months after radiation show similar 
benefits to those studied after a few weeks. 
Double blindfold studies are also being con- 
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ducted in patients suffering from angina, 
The results should be known within the 
year. 

In summary, the greatest present need is 
the development of a precise test to measure 
coronary arterial blood flow in the human, 
On the basis of available laboratory and 
clinical evidence some of the current opera- 
tive techniques are valuable to the patient 
suffering from recognizable coronary arte- 
rial insufficiency. Unfortunately, selection of 
the appropriate procedure is not as yet ona 
firm physiologic basis but depends more on 
the individual surgeon’s experience. 
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THE SURGEON’S CONSCIENCE 


MAURICE A. CLAMAN, M.D., Iowa City, Iowa 


The Surgeon cuts more of a figure. His walk is 
brisk, and his carriage buoyant. Obviously, his path 
is clear. He exudes optimism and radiates confidence. 
Being a thorough man, he leaves no stone unturned, 
so that the world has few secrets for him, and his pa- 
tients none. He invariably goes to the bottom of the 
question, no matter how deep, and if he comes out 
bloody he holds the answer in his hand. The burden 
of accumulated uncertainty that weighs on the 
shoulders of the internist never bends the surgeon’s 
erect structure.! 


THE NOTION, expressed satirically by Paul 
Dufault, that a surgeon is a different breed 
of man is widely held by the general public 
and, to a lesser extent, by physicians them- 
selves. The insistence of many British sur- 
geons on the Mister title, the exploitation of 
the dramaturgic possibilities of the operat- 
ing room in novels, motion pictures, and 
plays, and even the deportment of some sur- 
geons tend to emphasize the idea that the 
surgeon is a little grander, a little more he- 
roic than the average practitioner of medi- 
cine. The idea of the surgeon as a sort of 
superman is, of course, palpably nonsensical 
but this should not cause us to lose sight of a 
valid difference, by no means inherent or 
consistently present, between surgeons and 
other physicians. This difference is seldom 
verbalized and often not appreciated, but 
certainly deserves notice. The distinction 
has to do with the physician’s reaction to 
complications and deaths. 

If a patient with a ‘“‘medical disease”’ is 
treated with the conventional drugs and 
then dies, his demise can be dealt with fairly 
easily. The diagnosis and treatment were 


‘Durautt, Paut. Medicinae Doctor, 1950. N. England J. M., 
1950, 242: 429-436, 
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apparently correct but he “failed to re- 
spond” and expired. This type of medical 
fatalism is common, convenient, and under- 
standable. When, however, a patient dies in 
the early postoperative period the reaction 
is apt to be considerably different. ‘The sur- 
geon is almost inevitably afflicted by pangs 
of conscience, sometimes devastatingly se- 
vere. He cannot easily write off the death 
as a “failure to respond.” He must, regard- 
less of the cause of death, ask himself a num- 
ber of questions: Should the patient have 
been operated upon? Was he adequately 
prepared for the surgery? Was the opera- 
tion correctly chosen and correctly per- 
formed? Was the postoperative care ade- 
quate? The death (or complication) may 
well have been inevitable but the surgeon’s 
conscience has done its work. It has been 
converted into intellectual energy seeking 
the cause for the failure. 

The medical man is not immune to these 
pangs of conscience, nor is the surgeon in- 
variably touched by them. ‘The difference 
is quantitative and is accounted for by the 
simple act of operating upon the patient. 
Regardless of the personal relationship be- 
tween the surgeon and his patient, the 
process of incising and extirpating creates a 
tenacious emotional bond between them, 
and so it should. The incision should never 
be made without the realization on the part 
of the surgeon that much more than a 
mechanical process is taking place. He 
should be prepared to accept the pain, to 
intellectualize it, and, furthermore, to profit 
from it. 








THE SURGEON AT WORK 








A CLINICAL AND SURGICAL ANATOMIC STUDY OF 
RUPTURE OF THE SPLEEN DUE TO BLUNT TRAUMA 


FRANK B. WHITESELL, JR., M.D., Arlington, Virginia 


Durinc the past 14 years 46 surgically confirmed 
cases of splenic rupture secondary to nonpene- 
trating abdominal trauma were encountered at 
the Arlington Hospital. A series of this size 
constitutes but an insignificant fraction of the 
total number of patients admitted to this hos- 
pital after traumatic injury and by comparison 
affords indirect evidence of the protected posi- 
tion of the spleen in the upper abdomen. Other 
reports in the literature are also based upon 
limited numbers of cases. 

It was found that male patients predominated 
by a ratio of 3.6 to 1. Eighty per cent of the pa- 
tients were less than 20 years of age and 41 per 
cent were 10 years of age or younger. Injury was 
sustained after a fall in 30 per cent of the pa- 
tients, after an automobile accident in 26 per 
cent, and while engaged in recreational pur- 
suits, particularly football and sledding, in 35 
per cent. The remaining 9 per cent received 
miscellaneous blows to the upper part of the 
abdomen. Ninety-one per cent of these patients 
were hospitalized within 6 hours after injury; 
9 per cent had been injured 1 to 5 days prior to 
hospitalization. Forty-seven per cent of the pa- 
tients specifically mentioned the left side as the 
site of injury, and even minimal trauma when 
applied directly to the spleen appeared sufficient 
to lacerate it severely. 

Clinically, pain dominated with constancy the 
symptomatology of splenic laceration. In 75 per 
cent of the cases it was localized to the left upper 
portion of the abdomen and to the left flank, 


From the Arlington Hospital, Arlington, and the Depart- 
ment of Surgery, Georgetown University Medical Center, 
Washington. 


while in the remainder it was in either a lower 
or generalized abdominal location. Two distinct 
pain patterns were discernible: In 83 per cent 
of the patients the pain was constant and pro- 
gressive in severity from the time of injury to the 
time of operation; in 17 per cent, the pain at 
onset subsided shortly thereafter, then recurred 
1 to several hours later and progressed rapidly in 


severity. Deep breathing and coughing aggra- | 


vated the abdominal pain in 26 per cent of the 
patients, and there was referral of pain to the 
left shoulder in 41 per cent. Vomiting had oc- 
curred in 15 per cent of the patients and loss of 
consciousness in 15 per cent. 

Thirty per cent of these patients were clinical- 
ly in shock upon admission. All except 2 of them, 
however, with multiple associated injuries, 
responded promptly to standard countershock 





therapy. The abdominal findings upon admis- | 
sion were equivocal in 24 per cent of the pa- | 


tients, and periods of observations ranging from 
8 hours to 11 days were necessary before defini- 


tive signs became evident and operation was | 


undertaken. Seventy-six per cent of the patients 
with moderate to marked tenderness and rigidity 
localized to the left upper part of the abdomen 
and left flank were judged to be surgical 
emergencies when initially seen. The abdomen 
was distended in 24 per cent of this latter group, 
the bowel sounds were either diminished in in- 
tensity or absent in 38 per cent, and rebound 
tenderness was elicited in 40 per.cent. 

From the laboratory standpoint little correla- 
tion was evident between the degree of hemo- 
peritoneum and the initial hematocrit. In only 
25 per cent of the patients in this series had it 
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Fic. 1. 
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REFLECTION OF 
SMOOTH MUSCLE 
FROM CARDIA TO 
THE SPLEEN 





Fic. 2. 


Fic. 1. Diagrammatic representation of the gastrosplenic triangle. 
Fic. 2. The area of reflection of the smooth muscle from the cardia to the spleen. 


fallen below 34 per cent. The white blood cell 
count, however, afforded strong supportive 
evidence for the diagnosis of an acute abdominal 
disorder in 85 per cent of the series. In these 
patients leucocytoses ranged up to 32,000 per 
cubic millimeter, and there was a marked shift 
in the differential count to the left in 82 per cent. 

Plain roentgenograms of the abdomen were 
obtained in 56 per cent of the patients in this 
series. Abnormal findings suggesting the possi- 
bility of splenic rupture were reported by the 
roentgenologists in 54 per cent of these patients. 
Peritoneal aspiration was not performed. 

All of the patients in this series, with the ex- 
ception of a girl 8 years of age and a man 43 
years of age who died of multiple associated in- 


juries shortly after admission, were subjected to 


laparotomy. Two surgical deaths followed 
splenectomy, 1 from cardiac arrest 8 hours post- 
operatively and the other from a renal shutdown 
4 days postoperatively. Wound healing occurred 
by primary intention in all cases, and there were 
no significant postoperative complications, either 
immediate or late. 

Ancillary care was required for an associated 
contusion or rupture of the kidney in 40 per cent 
of these patients and for miscellaneous fractures 
in 16 per cent. 

In conjunction with this clinical investigation, 
the surgical anatomy of the spleen was reviewed 
in a series of 50 postmortem dissections. This 
study was undertaken in an effort to assemble 
regional anatomic data which would facilitate 


the mobilization and delivery of the spleen dur- 
ing splenectomy and thereby minimize the 
dangers of hemorrhage and of injury to the 
stomach and the pancreas. The average weight 
of these spleens was 148 grams, and they occu- 
pied a position well back under the postero- 
lateral aspect of the left hemidiaphragm with 
their superior poles 4 to 8 centimeters from the 
cardioesophageal junction. 

Retention of the spleen in this protected, 
surgically inaccessible position depends upon 
its peritoneal attachments. Although numerous 
so-called “ligaments” are described, the gastro- 
splenic omentum may be regarded as the parent 
structure of those which have practical surgical 
significance. This segment of the greater omen- 
tum extends across the gastrosplenic triangle 
(Fig. 1), forming the anterior wall of the lesser 
sac between the stomach and the spleen. Its 
structural elements are the anterior and posterior 
reflections of peritoneum from the greater curva- 
ture of the stomach to the spleen with their con- 
tained fat. At the apex of this triangle the 
superior pole of the spleen is in its closest 
proximity to the stomach, an interval measuring 
1 to 2 centimeters in all cases. From this point 
downward the spleen diverges from the greater 
curvature of the stomach, and at the base of the 
triangle the stomach and the inferior pole of the 
spleen are 5 to 7 centimeters apart. Running 
horizontally through this triangular structure 
like rungs of a ladder are three to five vasa brevia, 
large in caliber, thin walled, and a potential 
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Fic. 3. Photograph of smooth muscle reflection from 
the upper cardia to the spleen. 


source of hemorrhage after splenectomy. At its 
apex the peritoneal layers of this triangular fold 
are everted and reflected to the posterior 
parietal wall and to the diaphragm, anchoring 
the upper pole of the spleen firmly in its position 
of proximity to the cardia. Reinforcing this up- 





Fic. 4. Microscopic section through the smooth 
muscle reflection from the cardia to the spleen. X17. 


per attachment and restricting surgical mobiliza. 
tion of the spleen in 80 per cent of these case; 
was a reflection of smooth muscle from the | 
cardia to the spleen (Figs. 2 and 3). This muscle 
varied from a well developed structure through. 
out its extent to one which became attenuated | 
and filamentous as it approached the upper 
aspect of the spleen. It originated either in 
continuity with the superior margin of the 
cardia or from the greater curvature 1 to 2 
centimeters below this level. Sections through it 
revealed sheets of smooth muscle containing 
blood vessels, lymphatics, and ganglion cells 
(Fig. 4). One or two of the uppermost vasa 
brevia coursed beneath this muscle. Functional. 
ly, this muscle may assist in stabilization of the 
cardia, restricting its.ascent toward the esopha- 
geal hiatus by anchoring it laterally to the 
upper part of the spleen. When this structure is 
well developed, its division during splenectomy 
straightens up the lateral limb of the triangle, 
lengthens out the vascular pedicle, and markedly 
facilitates delivery of the spleen into the wound. 
The lateral limb of the triangle corresponds to 
the outer limit of the lesser peritoneal sac where 
it abuts against the hilus of the spleen. Here, too, | 
the peritoneal layers of the triangular fold 
diverge: The inferior lamina invests the medial 
or prehilar aspect of the spleen and is then 
reflected over the tail of the pancreas and the 
splenic vessels as the posterior wall of the lesser 
sac; the upper layer of peritoneum becomes the 
visceral investment of the spleen. It either com- | 
pletely envelops the dorsal surface of the spleen, 
narrowing the organ’s attachment almost en- 
tirely to its hilar area in 58 per cent, or it may be 
reflected directly from the convex surface of the 
spleen to the parietes, leaving much of the dorsal 
surface of the spleen a bare area devoid of 
peritoneum, as in 42 per cent. In this latter 
instance, mobilization of the spleen necessitates 
breaking through this peritoneal layer in a 
manner similar to kocherization of the duodenum 
(Fig. 5). 

While the tail of the pancreas lies retro- 
peritoneally with its tip embedded in the fat of 
the splenic hilus, the exact relationship of these 
two structures is subject to some variation. In § 
per cent of the specimens the tail of the pancreas | 
was in the vicinity of the upper half of the | 
spleen; in 50 per cent it was near the midportion | 
of the hilus of the spleen; and in 42 per cent it 
approached the inferior pole of the spleen (Fig. 
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6). The configuration of the tail also alters the 
relationship of the pancreas to the spleen. 
Terminally, it may vary from a pointed or 
pyramidal shape to a flat, bootshaped or fan- 
shaped tail broadly applied to the hilus. In 51 
per cent of these cases the tail of the pancreas was 
either intimately applied to the spleen or within 1 
centimeter of it; in 15 per cent it approached to 
within 1.5 centimeters; and in 34 per cent it was 
2.5 centimeters or more from the spleen. After 
mobilization of the spleen away from the 
cardia and the parietes, however, the tail of the 
pancreas could be peeled back, lengthening this 
interval to 3.5 to 5 centimeters, thereby minimiz- 
ing the danger of pancreatic injury when the 
pedicle is divided and ligated. 

The splenic artery follows a tortuous path 
along the superior border of the pancreas and 
bifurcates into its terminal divisions well proxi- 
mal to the tip of the tail of the pancreas. Small 
aneurysms measuring less than 1 centimeter in 
diameter were noted in the vicinity of this 
primary division in 6 per cent of these cases. 
This figure contrasts markedly with an incidence 
of .16 per cent quoted in a recent publication 
from the Mayo Clinic (1). It is believed that 
scrupulous dissection of the splenic artery and 
its branches will reveal many of these small, ap- 
parently asymptomatic aneurysms buried in the 
retroperitoneal fat about the pancreas. In 12 per 
cent of the cases one or two preterminal vessels 
arose from the main stem of the splenic artery 
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| 


and grooved the tail of the pancreas in a down. | 


ward course over it. The upper terminal division 
of the splenic artery was generally small in 
caliber and ran in a cephalic direction away 
from the pancreas, entering the hilus of the 
spleen near the superior pole. This vessel may be 
easily avulsed and inadvertently left unligated, 
should retraction temporarily seal off the torn 
end. In only 12 per cent of the cases did it 
constitute the main source of arterial input to the 
spleen. The inferior terminal division of the 
splenic artery curved around the tail of the 
pancreas as a vascular arch without crossing it 
in 12 per cent of the cases. Most commonly, 
however—in 88 per cent—it crossed the tail of 
the pancreas diagonally, branching into one to 
three secondary rami just outside the hilus of the 
spleen in a pattern frequently resembling the 
letter E (Fig. 7). 


SUMMARY 


A report of the clinical experiences en- 
countered in a community hospital with 46 cases 
of splenic rupture secondary to blunt abdominal 
trauma has been supplemented by a detailed 
review of the regional anatomy of the spleen in 
50 postmortem dissections. 


REFERENCE 
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CONGENITAL ATRESIA OF THE SECOND PORTION OF 
THE DUODENUM WITH ASSOCIATED OBSTRUCTION 


OF THE BILIARY TRACT 


WALTER C. MacKENZIE, M.D., F.A.C.S., F.R.C.S.(C), A. LANG, M.D., M. H. W. FRIEDMAN, 
M.D., and J. CALDER, M.D., Edmonton, Alberta, Canada 


DUODENAL ATRESIA is an urgent surgical lesion 
of the newborn. This uncommon congenital 
anomaly is incompatible with life without early 
diagnosis and prompt surgical therapy. Star- 
vation, fluid and electrolyte imbalance, or 
rupture of the distended and friable proximal 
segment of bowel will cause death of the infant 
in 1 or 2 weeks. Biliary obstruction in the new- 
born results in a fatal termination within months 
or a few years, unless the jaundiced condition is 
relieved. 

It is believed that we have encountered the 
first successful surgical survival of an infant with 
atresia of the second portion of the duodenum 
associated with complete biliary obstruction. 


DEFINITION 


The differentiation between intestinal atresia 
—bowel lacking a lumen—and intestinal steno- 
sis, or narrowing, has been questioned by some 
workers. Duodenal atresia and duodenal steno- 
sis in which the stricture is severe enough to 
produce bowel obstruction at birth, as occurs 
in 50 per cent of cases, are clinically identical. 
Congenital intrinsic duodenal obstruction refers 
to both atresia and stenosis. 


INCIDENCE 


The incidence of duodenal atresia is found as 
frequently as once in 9,000 births. Of atresias in 
the remainder of the small and large intestines, 
excluding imperforate anus, up to 33 per cent 
occur in the duodenum. Stenosis is more com- 
mon in the duodenum than elsewhere in the 
intestinal tract, about 50 per cent found here. 


SITE 


Atresia or stenosis may occur in any portion 
of the duodenum. In Moore’s series, atresia ap- 
peared more frequently in the proximal duo- 
denum, while stenosis was found predominantly 
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in the distal duodenum. The diaphragmatic 
form of obstruction is commonest in the ampul- 
lary region (75 per cent) in agreement with the 
early observation by Bland Sutton that con- 
genital intestinal occlusion tends to occur at the 
site of embryologic events. Considering all forms 
of neonatal duodenal obstruction, however, 
only 7 per cent occurred at the ampulla. 


ETIOLOGY 


The exact mechanism of the development of 
occlusive anomalies of the intestinal tract is still 
unknown. The most commonly accepted theory 
of the cause of congenital intrinsic duodenal ob- 
struction is that an arrest of development occurs 
during the stage when the intestinal lumen is 
obliterated by epithelial proliferation. This 
period, between the sixth and tenth weeks of 
fetal life, is normally followed by vacuolation, 
recanalization, and re-establishment of a patent 
lumen. A persistent mucosal septum, or dia- 
phragm, not uncommonly the cause of duo- 
denal obstruction, lends some support to this 
theory. 

Recently, this explanation has been questioned 
by several investigators, and other theories have 
been introduced in an attempt to recognize the 
dissimilarity of many cases and the frequently 
associated abdominal findings, including gaps 
in the bowel and mesentery, intestinal mal- 
position, and peritoneal bands. Evans stated 
that intestinal atresia is caused by an accident 
or mechanical disturbance during fetal develop- 
ment, producing abnormalities in the bowel. 
Whether this accident is vascular in nature, as 
proposed by Louw and Barnard, or involves 
intrauterine intussusception or volvulus, the 
majority of the clinical and experimental evi- 
dence in support of these theories is based on 
jejunoileal atresias and does not necessarily ap- 
ply to duodenal occlusion. 
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Fic. 1. 


Roentgenogram of lipiodol swallow demon- 
strating obstruction in proximal part of duodenum. 


PATHOLOGIC VARIETIES 


Congenital intrinsic duodenal obstruction due 
to a defect in the duodenal wall, resulting in 
atresia or stenosis, is differentiated from ex- 
trinsic duodenal obstruction caused by mesen- 
teric bands or other obstructive factors. These 
conditions may coexist, as an annular pancreas 
may be associated with duodenal atresia. 

The varieties of duodenal obstruction, the 
classification modified from Forssner, are as 
follows: group 1—internal membranous septum 
(a) intact, with epithelial diaphragm and (b) 
partially obliterated by irisform stenosis; group 
2—blind ends of bowel (a) completely sepa- 
rated, (b) connected by a cord or strands of 
epithelial and mucosal tissue, and (c) communi- 
cating through a stenotic segment of bowel. 


CLINICAL FEATURES 


Congenital intrinsic duodenal obstruction is 
characterized by regurgitation and vomiting, 
often on the first day of life. The emesis is usual- 
ly bile-stained, as the obstruction is most com- 
monly distal to the ampulla of Vater. If the 
occluded segment involves or is proximal to the 
ampulla, the vomitus will not contain bile un- 
less an aberrant biliary duct is present. 

Infants with duodenal obstruction are fre- 
quently jaundiced, but occlusion of the biliary 


tree is rarely present, even when the duodenal 
block is in the ampullary region. Jaundice in any 
newborn is extremely common. If biliary atresia 
per se is suspected, it is generally recommended 
that operative intervention be delayed from 4 
to 6 weeks to establish the diagnosis and exclude 
other causes of neonatal icterus. Duodenal oc. 


clusion demands early operative intervention, | 


and, if jaundice is an associated feature, the de- 
tection of bile in the vomitus or the stools is the 


only preoperative method of excluding biliary | 
tract obstruction. The stool of some infants with | 


biliary atresia may contain small quantities of 
bile pigment, possibly by re-excretion from the 
blood into the lower intestinal tract. The pas- 
sage of meconium-like stools is not infrequent in 
infants with duodenal occlusion, but the ab- 
sence of epithelial cells, which may be demon- 
strated by Farber’s test, is evidence of congenital 
intestinal obstruction. 

Epigastric fullness and tympany may grad- 
ually develop in a newborn with duodenal ob- 
struction due to increasing gaseous distention of 
the stomach and proximal duodenum. 

Plain films of the abdomen in the upright 
position are invaluable in establishing the diag- 


nosis. The typical appearance is of bubbles of | 


fluid and air in the stomach and duodenum and 
an absence of air from the distal bowel. The in- 
sertion of a small quantity of lipiodol through a 
nasogastric tube is not essential but may be car- 





ried out safely, and the foreknowledge of the | 


exact proximal site of obstruction can be of great 
value to the surgeon. 

Prematurity often accompanies congenital in- 
trinsic duodenal obstruction. In Moore’s series, 
8 of 32 infants, 25 per cent, were born prema- 
turely and weighed less than 5 pounds at birth. 

Mongolism is associated with duodenal atresia 
and stenosis as frequently as in 30 per cent or 
more of cases, although rarely accompanying 
congenital occlusion in other portions of the 
intestinal tract. 


TREATMENT 


Although duodenal obstruction in the new- 
born was first described by Calder in 1733, it 
was not until 1916 that Ernst treated a case suc- 
cessfully by operation. By 1951 Evans had col- 
lected 86 patients with duodenal atresia who 
survived. The operative mortality of this lesion 
in the neonatal period ranges from 40 to 60 per 
cent, but a survival rate of 83 per cent has been 
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Fic. 2. Diagram illustrating atresia of the duodenum 
and distal common bile duct. 


reported in Moore’s series. Early diagnosis, 
prompt and precise surgical intervention, and 
meticulous preoperative and postoperative care 
are the cornerstones of successful surgical man- 
agement in these infants. 

Duodenojejunostomy has been advocated as 
the procedure of choice for duodenal atresia or 
stenosis. Gastrojejunostomy is recommended if 
the obstruction is proximal to the ampulla and 
in premature infants with minute tissues. In 
biliary atresia, anastomosis of the common duct 
to the duodenum is preferred whenever pos- 
sible, but cholecystoenterostomy is a satisfactory 
alternate procedure. Duodenal occlusion due‘to 
a diaphragm may rarely block the ampulla and 
produce secondary biliary obstruction. Duoden- 
otomy with excision of the diaphragm is recom- 
mended for relief of this form of duodenal oc- 
clusion. If obstruction of the biliary tract at the 
distal end of the common duct is suspected, an 
operative cholangiogram through the gallblad- 
der is a simple technique which may obviate ex- 
tensive dissection in the ampullary area. 


REPORT OF CASE 


Baby B. K., a premature white male infant, was 
born 30 April 1952 at the Royal Alexandra Hospital 
in Edmonton. Weight at birth was 3 pounds and 10 
ounces after a gestation of 35 weeks. Resuscitation 
was difficult, and a copious secretion of mucus re- 
quired frequent suctioning. The infant regurgitated 


757 


y 
Af 
a 


Fic. 3. Diagram illustrating operative repair con- 
sisting of cholecystojejunostomy and gastrojejunostomy. 


all oral feedings but the vomitus contained no bile. 
Bowel movements were very scanty, stringy, yellow- 
gray in color, and acholic. 

By the sixth day, the infant had lost 14 ounces in 
weight. Despite parenteral fluid administration, de- 
hydration was apparent, and the skin was moderate- 
ly icteric. Slight epigastric distention was present, 
but no abdominal mass was palpable. Showers of 
fine rales were heard throughout both lung fields. 

Surgical consultation was requested, and flat films 
of the abdomen revealed marked gaseous distention 
of the stomach. There were no gas shadows in the 
remainder of the bowel. A lipiodol swallow was car- 
ried out with no progression of the contrast medium 
beyond the first portion of the duodenum (Fig. 1). 
A clinical and roentgenologic diagnosis was made of 
upper small bowel obstruction at the junction of 
the first and second portions of the duodenum. 

A laparotomy was performed 7 May 1952 through 
a right paramedian incision. The stomach and first 
part of the duodenum were grossly distended, while 
the remaining small bowel and colon were collapsed. 
The second portion of the duodenum for a length of 
2 centimeters was represented by only a strand of 
fibrous tissue (Fig. 2). The distal end of the common 
bile duct also terminated in fibrous tissue. The proxi- 
mal common duct measured 2 centimeters in length 
and was markedly distended, as were the cystic duct 
and the gallbladder. No other abnormality of the 
biliary tree was found. The pancreas was grossly 
normal, and careful examination of the remainder 
of the bowel revealed no other anomalies. 

A loop of jejunum distal to the ligament of Treitz 
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Barium meal roentgenogram at age 7 


Fic. 4. 


demonstrating gastroentcrostomy stoma. 


years, 


was distended with air and saline, and a two layer 
antecolic gastrojejunostomy was carried out. Another 
anastomosis to drain the biliary tree was performed 
between the fundus of the gallbladder and a proximal 
segment of the jejunal loop (Fig. 3). The abdomen 
was Closed in layers, and the infant left the operating 
theater in fair condition. 

The early postoperative period was precarious, 
with frequent regurgitation of oral feedings, but the 
infant gradually appeared to improve. On the fourth 
postoperative day a small stool was passed containing 
trypsin and bile. The abdominal incision, however, 
became infected and the wound edges separated. A 
necrotic slough appeared over the peritoneum, and, 
despite all efforts to control the infection, the incision 
failed to heal. On the seventeenth postoperative day, 
fecal material discharged from the lower end of the 


wound, and the child was returned to the operating 


theater. The fistulous opening in the bowel was re- 
paired, and the wound was resutured. The incision 
gradually healed, and, although the intestinal fistula 
reappeared, it eventually closed spontaneously. 

The baby was discharged from the hospital 47 
days after the initial operation. The weight was 4 
pounds and 3 ounces, feedings were taken well, 
jaundice had disappeared, and bowel movements 
were regular. One of the most important factors in 
the recovery of this patient was the meticulous post- 
operative care and devotion of the pediatric resident. 

The patient was last seen at the age of 7 years. 
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Although small for his age and weighing only 48 
pounds, he was alert, co-operative, intelligent, and 
in excellent general health. His parents confirmed 
that he suffered from no gastrointestinal distress or 
other symptoms. A barium meal examination car. 
ried out in August 1959 demonstrated that the gastro. 
enterostomy functioned satisfactorily (Fig. 4). 


SUMMARY AND CONCLUSIONS 


Duodenal atresia or stenosis involving the 
ampullary area and associated with biliary ob- 
struction is a rare lesion. Blockage of the bile 
duct may be secondary to the duodenal obstruc- 
tion occluding the ampulla of Vater, or there 
may be an associated atresia in the biliary sys- 
tem. In no instance was a survival recorded. In 
our patient, there was a short atresic segment in 
the distal common duct as well as duodenal 
atresia. The close association of these lesions is 
evident not only in their anatomic juxtaposition 
but also in their embryologic development, in 
which duodenal epithelium forms a portion of 
the ampulla and distal common duct. 

The recent literature records an increase in 
successful management of congenital duodenal 
obstruction. The present case represents the 
first, to our knowledge, in which the rare 
combination of duodenal and biliary atresia 
was successfully treated. Fortunately, mongo- 
lism was not present. Surgical therapy involved 
cholecystojejunostomy to relieve the biliary ob- 
struction as well as gastrojejunostomy to bypass 
the duodenal atresia. 

Despite the adverse factors of prematurity, 
delay in operative intervention, and the stormy 
postoperative course, survival was obtained and 
a satisfactory follow-up 7 years later. 
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A CLINICAL AID IN OPERATIVE 


CHOLANGIOGRAPHY 


JOHN K. STEVENSON, M.D., and LLOYD M. NYHUS, M.D., F.A.C.S., 


Seattle, Washington 


OPERATIVE CHOLANGIOGRAPHY has been gener- 
ally accepted as a worthwhile adjunct to surgery 
of the biliary system. Unfortunately, frequent 
delays occur during the performance of this 
procedure, usually due to technical factors. The 
subsequent irritation of the surgeon usually re- 
sults in fewer attempts at operative cholangiog- 
raphy and finally it is discarded altogether. 

We have modified two simple instruments 
which have allowed us to decrease the technical 
problems inherent in this important diagnostic 
procedure. 


TECHNIQUE 
After exposure and isolation of the cystic duct, 
a short bevel 18 or 20 gauge spinal needle is in- 
serted into its lumen. This needle has been an- 
gled 30 degrees from the axis of the shaft, ap- 


From the Department of Surgery, University of Washington 
School of Medicine, and the Surgical Service, The King County 
Hospital, Seattle. 


proximately 4% to 34 inch from the tip. The 
needle is readily held in place by a specially de- 
vised holding clamp. The holding clamp was 
modified from an ordinary blunt tipped right 
angle clamp. The serrations were removed from 
the clamp, and a hole was bored between the 
jaws of the clamp large enough to hold loosely 
the modified spinal needle. The modified clamp 
then holds the needle snugly within the cystic 
duct during injection of the dye (Fig. 1). This 
large clamp left in the operative field during ex- 
posure of the roentgenogram does not obscure 
the common duct. On occasion, a ureteral 
catheter instead of the spinal needle has been 
inserted into the cystic duct lumen. The holding 
clamp has proved of equal value with this modi- 
fication. 

These special instruments can be fashioned 
easily in any home or hospital workshop. They 
have facilitated operative cholangiography in 
our experience. 





Fic. 1. Holding the clamp in position. Note the angle 


of the modified spinal needle. 
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Reviews of New Books 


UNDER THE UNTIRING EDITORSHIP of Loyal Davis, 
Christopher's Textbook of Surgery! is now in its seventh 
edition. The many changes are in keeping with the 
rapid advances in surgery. Several sections have been 
rewritten by new authors, and others show extensive 
revision. This is a large, comprehensive text, the work 
of many individuals. It is surprisingly uniform and 
the chapters follow in clear sequence with very little 
overlapping and no evident gaps. A brand new chap- 
ter on surgical judgment concludes and rounds out the 
volume. 

Christopher will be useful and stimulating to all 
students of surgery. The undergraduate will find here 
almost all he needs, and he can carry this same text 
forward to his residency. The resident, preparing 
himself for senior examinations, may base his attack 
on its sound, up-to-date coverage of all fields of sur- 
gery. The practicing surgeon, seeking help in some 
problem, can read the opinions of an authority in the 
field and then find further detail in the references that 
follow each chapter. 

Clarity of print and illustrations are again excellent. 
This seventh edition should increase still further 
Christophers well deserved popularity. 


—A. D. McLachlin. 


THE RATHER EXTENSIVE TREATISE, Klinik und Praxis der 
Urologie,? is presented in two large volumes. Volume I 
contains 1,034 illustrations and 892 pages; volume II 
contains 641 illustrations and 863 pages, 208 of which 
are devoted to an extensive author and subject index. 
The book is in reality a reference rather than a text- 
book. Being compiled by one author, it represents an 
enormous amount of work on the part of Professor 
Staehler in assembling a summary of the world litera- 
ture on various urologic and related subjects. After 
presenting a subject, the author expresses his own 
opinions, which often are couched in rather dogmatic 
terms and, in many instances, will be challenged by 
readers who are especially interested in the particular 
subject under discussion. 


1CHRISTOPHER’S TEXTBOOK OF SuRGERY. Edited by Loyal 
Davis, M.D. 7th ed. 1551 pages, 1597 illustrations. $17.00. Phila- 
delphia and London: W. B. Saunders Co., 1960. 

2KLINIK UND PRAXIS DER Uro.ocig; K iinix, INDIKATION, 
DIAGNOSTIK OPERATIVE UND INSTRUMENTELLE EINGRIFFE NACH- 
BEHANDLUNG. By Prof. Dr. Werner Staehler. Foreword by Prof. 
Dr. Th. Naegeli. Vol. I. 892 pages, 1034 illustrations. $57.15. 
Vol. II. 863 pages, illustrated. $57.15. Stuttgart: Georg Thieme, 
1959. 


At the end of each chapter, the author provides an 
excellent summary, as well as a complete bibliogra- 
phy. Also, as mentioned before, at the end of Volume 
II a complete index of the authors cited in the bibliog. 
raphy is included together with a complete subject 
index. These features will be appreciated by a student 
or investigator who is looking up some particular 
subject. 

The organization of the book is somewhat of a 
departure from most general urologic texts. Methods 
of examination, laboratory tests, renal function tests, 
x-ray technique, x-ray diagnosis, and other topics, 
which are usually discussed in the first chapters of a 
first volume, are placed in the last half of Volume II, 
chapters 12 to 18. Discussion of operative technique 
and postoperative complications comprises the re- 
mainder of that volume. Volume I contains 7 chapters 
on the following subjects: anomalies, infections, uro- 
genital tuberculosis, calculi, obstructive uropathy, 
including neurogenic dysfunction, obstruction of the 
vesical neck, and tumors of the genitourinary tract. 

The text is liberally illustrated with more than 
900 urologic roentgenograms which give it the advan- 
tages of a urographic “atlas” as well as a text. The 
use of both positive and negative types of roentgeno- 
grams proves to be a little confusing. Uniformity of 
roentgenograms, preferably all in negative form, 
would have yielded a somewhat more pleasing ap- 
pearance. The printing, which was done in Leipzig 
is excellent, and the volumes present an excellent 
general appearance. —John L. Emmett. 


Tue Book Disorders of the Temporomandibular Joint’ 
contains chapters by 18 contributors, but almost hal! 
of the book is written by the Editor, Laszlo Schwartz. 
Attention is given to the standard diagnosis and treat- 
ment of all sorts of disorders of the joint, but the prin- 
cipal emphasis is on the common disorder—the pain 
dysfunction syndrome. 

The meat of the book is Schwartz’s concepts of the 
pathologic physiology involved in the production of 
this pain dysfunction syndrome, and the correlated 
treatment that he has devised. As noted by Sicher in 
the foreword: “articulating surfaces are shaped t 


3DISORDERS OF THE TEMPOROMANDIBULAR — Dracnoss, 
MANAGEMENT, RELaTIoN TO Occtusion or TEETH. By Laszlo 
Schwartz, D.D.S., and 18 contributors. 471 pages, 458 illu» 
— $15.00, Philadelphia and London: W. B. Saunders Co, 
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allow movements in all directions, and ligaments are 
arranged in a way to limit but not to direct move- 
ments. It is the beautifully balanced play of its mus- 
culature that not only moves, not only secures this 
joint but also determines the precise directions of its 
movements. Thus... the musculature plays... the 
leading role in its normal function and its disturb- 
ances.” Later in the book, Schwartz states that “‘no 
single cause exists for the pain-dysfunction syndrome. 
A constellation of etiologic factors, including the 
occlusion of the teeth, seems to be responsible. What 
the patient does with his occlusion in reacting to stress 
seems to be more important than any malocclusion 
that he may have ... spasm may become cyclic. A 
self-perpetuating feedback mechanism is believed to 
be responsible. ... Our investigations have demon- 
strated that though ‘occlusal interferences’ or ‘pre- 
mature contacts’ may contribute to the onset of muscle 
spasm, muscle spasm can and does create ‘interfer- 
ences’. Our research has made us much more hesitant 
in undertaking treatment involving occlusion. ... It 
is our belief that many conditions labeled disorders of 
the temporomandibular joint can be so considered 
only if the term ‘joint’? encompasses, as it must, the 
musculature.” 

Believing as he does that the dynamic force of muscle 
pulls exerted upon the joint are even more important 
than the static forces in producing the pain dysfunc- 
tion syndrome, it is logical that Schwartz should 
recommend corrective therapy for the muscles, such 
as stretching, relaxing, and exercises—and he does. 
It is these parts of the book which are most different 
and most thought-provoking. —Frank McDowell. 


THE HANDBOOK Clinical Prosthetics for Physicians and 
Therapists* contains the information gathered by the 
authors in conjunction with the prosthetic research 
and educational programs developed at the Univer- 
sity of California School of Medicine, Los Angeles. A 
complete classification of upper extremity amputa- 
tions, as well as above-knee amputations, is discussed. 
However, nothing is included pertaining to below- 
knee amputations which represent a relatively large 
group of individuals. The book stresses the importance 
of “bringing each amputee patient to the maximum 


‘rehabilitation consonant with his desires and needs, 


rather than to fit him willy-nilly into a predetermined 
pattern.” Devices and techniques to meet the in- 
dividual’s specific requirements are discussed. Details 
regarding the prosthetic prescription, including pre- 
scription philosophy and forms, are covered. 

The authors present the book as a “‘ multi-discipli- 
nary approach to rehabilitation of amputees.” The role 
of the surgeon, the prosthetist, and the therapist is 
included. However, for completeness concerning the 
“team or group approach,” one should include at least 
briefly the value, duties, and responsibilities of the 
physiatrist (physician specialist in physical medicine 
and rehabilitation), other medical specialists, the 
vocational counselor (particularly for those who 


‘CLINICAL PROSTHETICS FOR PuysICIANS AND THERAPISTS; A 
HanpBook oF CLInicAL Practices RELATED TO ARTIFICIAL 
Liss. By Miles H. Anderson, Ed.D., Charles O. Bechtol, M.D., 
and Raymond E. Sollars. 393 pages, illustrated. $10.50. Spring- 
field, Ill.; Charles C Thomas, 1959. 
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cannot return to their former type of employment due 
to their disability), the social worker, the nurse, the 
dietitian, and others who contribute toward a success- 
ful objective for the amputee from the standpoint of 
physical, mental, social, and vocational rehabilita- 
tion. 

The chapter on locomotion, usually a complex 
subject, includes the physiologic background, the 
skeletal lever system, principles of muscle action, and 
an analysis of the gait, and the subject is well de- 
scribed, simplified, and easily understood. Functional 
training of the amputee in the use of the artificial 
extremity as well as check out procedures for the 
extremity is covered in the text and enhanced by 
numerous drawings and illustrations. 

The book gives a picture of the techniques of fitting, 
fabrication, and training. Chapters on “‘ How Does a 
Prosthesis Work?”’, “‘Principles of Amputee Train- 
ing,” “‘ Therapist’s Equipment,” “‘ Controls Training,” 
‘Biceps Cineplasty,” “Training Forms,” and others 
are included. The value of some of the drawings and 
photographs could be improved by more complete 
captions. The book would be more valuable if a 
complete bibliography were included as reference for 
more detailed information on the various phases of 
total rehabilitation of the amputee. 

For the well trained physicians and therapists who 
have had a great deal of experience in dealing with 
amputees, this book would be rather elementary and 
serve as a review of the subject. For those physicians, 
therapists, and prosthetists who have had little or no 
special training, this book would be valuable. 

—Louis B. Newman. 


THE FOURTH EDITION of Mazer and Israel’s Menstrual 
Disorders and Sterility’ has been almost completely re- 
written by Dr. Israel. The author has successfully 
blended a considerable amount of fundamental 
physiology, biochemistry, and endocrinology with 
the clinical material. The volume is actually several 
texts in one, yet limited in scope to this clinically im- 
portant area within gynecology. The first chapters 
deal with the pituitary, ovary, puberty, and the nor- 
mal menstrual cycle. The information contained 
within these sections is basic and fundamental. While 
retaining the flavor of a basic text, the author has in- 
cluded material of clinical importance to the practic- 
ing physician. The commercially available gonado- 
tropins and artificial andj natural estrogens and 
progesterones are tabulated and their clinical useful- 
ness described. Additional chapters are devoted to 
dysmenorrhea, premenstrual tension, intermenstrual 
pain, migraine, and breast hyperplasia. 

There are 5 chapters devoted to the many ramifica- 
tions of the amenorrhea problem. The author has 
clearly presented the pathogenesis, differential diag- 
nosis, and clinical management of the many causes of 
amenorrhea within 87 pages. Separate chapter head- 
ings include amenorrheas caused by central nervous 
system disorders, derangements of the pituitary and 
ovary, and those of uterine origin. 


5Mazer & IsrAEL’s DIAGNOSIS AND TREATMENT OF MENSTRUAL 
DisoRDERS AND STERILITY. By S. Leon Israel, M.D. 4th ed. 666 
pages, 147 illustrations. $15.00. New York: Paul B. Hoeber 
Inc., Med. Book Dept. of Harper & Bros., 1959. 
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The 4 chapters devoted to abnormal uterine bleed- 
ing follow a convenient classification which lends 
clarity to the discussion. Diagnostic methods and 
management are stressed and amply illustrated. Dys- 
functional uterine bleeding has been presented in con- 
siderable detail and related to the different age groups 
in which it occurs. In an area in which terminology 
is often confusing, considerable clarity has been 
achieved by a careful explanation of the terms. A 
separate chapter is devoted to premenopausal and 
postmenopausal bleeding. 

The subject material on sterility is concisely written 
and there is little that could be added. A plan for the 
investigation of the infertile couple is presented. Un- 
der separate chapter headings, pelvic disorders, the 
cervix, uterine cavity, the fallopian tube, and endo- 
crine factors are discussed. Other topics included are 
artificial insemination, the male factor, and recurrent 
abortion. The author brings to this section of the text 
his own extensive experience in dealing with the bar- 
ren marriage, which he summarizes in 1 brief chapter. 

The volume is attractive and written in a style con- 
ducive to easy reading. The 31 chapters are arranged 
in a format similar to that established for the first edi- 
tion, published in 1941. The subject material is 
logically arranged, providing easy access to details on 
specific subjects. The present volume is more com- 
plete than the previous editions and has been brought 
abreast of current knowledge in these complicated 
fields of gynecology. The chapters on the thyroid 
gland and adrenal cortex and menstrual disorders 
have been written by Norman Schneeberg. The sec- 
tion on the male factor in barren marriages was con- 
tributed by Charles Charny. The inclusion of these 
authoritative sections has broadened the scope of the 
text. —Roy Holly. 


AN EXCELLENT REVIEW Of the authors’ long experience 
in surgery about the face is given in The Surgical 
Treatment of Facial Injuries.’ There is an orderly, read- 
able presentation of their material from the embry- 
ologic development of the face with illustrated evolu- 
tionary considerations through wound healing and 
principles of surgical technique to the “‘ Early Treat- 
ment of Facial Injuries.” Fractures of the mandible, 
maxilla, nose, and zygoma are then considered along 
with a special section on fractures in childhood. 
The adaptation of plaster headcaps to fractures in 
these areas seems to be the method of choice for fixa- 
tion. 

The remainder of the volume concerns ‘‘Recon- 
structive Surgery of the Face” and does so in a most 
complete manner. It is indeed fortunate that the title 
of the book does not limit the scope of the material 
presented, since the reader is given a good account of 
such diverse included subjects as homograft rejection 
in the section “‘ The Transplantation of Tissues.” 

Many of the illustrations are clear, demonstrative 
line drawings, which often so well delineate the 
technique of repair as to make further discussion or 


®Tue Surcicar TREATMENT OF Factat Injuries. By Varaztad 
Hovhannes Kazanjian, C.M.G., D.M.D., M.D., : : 
D.Sc.(hon.), and John Mé arquis Converse, M. D., F.A.CS. 
2nd ed. 1110 pages, 1155 illustrations. $22.00. Baltimore: The 
Williams & Wilkins Co., 1959. 
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description unnecessary. Photographs of patients with 
massive facial injuries and their repair, as from World 
War I, remain a tribute to the authors’ ingenuity. 

— Minot Fryer. 


IN RECENT YEARS growing interest has developed in 
the science of the action of radiation on human beings, 
A large, almost boundless flood of new experiments 
and new communications has been added to the 
earlier works, and prompt publication of the new 
knowledge has caused the development of radiation 
biology to advance by leaps and bounds. 

The purpose of the present publication Strahlen- 
biologie’ is to arrange this new knowledge in an orderly 
fashion, so that the reader may have a general view of 
the present status of this field. At the same time, an 
effort has been made to clarify and to set forth clearly 
the fundamentals of radiation biology. Especial at- 
tention has been given to biologic reactions to radia- 
tion in different organisms, whether in man, mouse, 
or Drosophila. The processes of microorganisms in 
plants have been given attention only in so far as 
fundamental reactions are concerned, but consider- 
able space is devoted to the relation of radiation to 
genetics. The author has tried to separate the theoretic 
and the practical viewpoints, especially as to the 
effect of radiation on cell division in the embryo, the 
fetus, regeneration, and the cancer-killing, as well as 
the cancer-stimulating, properties of the rays. He also 
discusses the problem of radiation sickness, prophy- 
laxis, and the therapy of radiation damages. 

The section on genetics is very thorough and is 
illustrated with numerous diagrams.— James T. Case. 


VotvmE IV of the publication entitled A Text-Book of 
X-Ray Diagnosis’ is one of four books, each covering, 
as far as possible, subjects of allied interest. The ac- 
ceptance and popularity of this textbook is attested 
to by the fact that it is now in its third edition with 
6 reprintings during a 20 year period. This volume is 
divided into 11 parts giving complete and compre- 
hensive coverage to all phases of roentgen diagnosis of 
diseases of the bones, joints, and soft tissues, with a 
chapter devoted to localization of foreign bodies. 

The subject is presented in a concise and readable 
manner and includes useful information pertinent to 
etiology, pathology, clinical features, and often tech- 
nical aspects. The text is well illustrated with repro- 
ductions in the positive which may be somewhat con- 
fusing to the uninitiated accustomed to reading Amer- 
ican literature. To this volume of the third edition, a 
total of 291 pages and 249 illustrations has been 
added. 

This comprehensive and informative textbook needs 
no recommendation to those acquainted with its ex- 
cellence. This volume, with the other 3, provides an 
encyclopedic coverage of the entire field of roentgen 


7STRAHLENBIOLOGIE. GRUNDLAGEN UND ERGEBNISSE. By Prof. 
Dr. Hedi Fritz-Niggli. 379 pages, 168 illustrations. $15.50, 
Stuttgart: Georg Thieme, 1959. 

8A Text-Book or X-Ray D1acnosis. By British authors in 
four = Edited by S. Cochrane Shanks, C.B.E., M.D., 
F.R.C.P., F.F.R., and Peter Kerley, C.V.O., C.B.E., M.D., 
F.R.C. P., F.F.R., C.M.R.E. 3rd ed. Vol. IV. 714 pages, 735 
illustrations. $21.00. Philadelphia and London: W. B. Saunders 
Co., 1959. 
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diagnosis and has long since been accepted as a classic 
for English-speaking physicians. The educational 
value of this highly respected text, particularly to the 
graduate student in radiology, is strongly emphasized. 
It is recommended without reservation not only to 
radiologists and preceptors but to orthopedists and 
any physicians interested in bone and joint disease. 
—FEarl E. Barth. 


VoLUME XIV of Clinical Orthopaedics® maintains the 
excellent standards of previous triannual issues. 

Guest Editor Albert B. Ferguson, Jr., an authority 
on children’s orthopedics, has devoted two-thirds of 
the volume to ““Recent Advances in Orthopaedic Sur- 
gery in Infancy and Childhood.” Section 2, “General 
Orthopaedics,” and section 3, ‘‘Items,” cover the re- 
maining 73 pages. ‘he book is composed of 21 reports 
by different authors, each an authority in his field. 

The present trend toward selective surgery in the 
treatment of osteogenic sarcoma is well documented 
by Albert B. Ferguson, Sr. Recent experience points 
to improved results with x-ray therapy preceding am- 
putation. Recumbency versus nonrecumbency in the 
treatment of Legg-Perthes’ disease depends, according 
to Goff, on whether or not the weight bearing portion 
of the epiphysis is involved. The role of the orthopedic 
surgeon in a crippled children’s program is discussed, 
with particular reference to experiences in an urban 
community. A short study of osteomyelitis in infants 
and children since the advent of antibiotics shows 
that surgery for the evacuation of pus is still necessary 
to prevent crippling deformities. An excellent report 
on the right triangle method of determining femoral 
anteversion is concisely presented with clear illustra- 
tions. The presentation of bracing and surgery in the 
upper extremity of the cerebral palsy patient stresses 
the need for thoroughly studying each patient prior 
to surgery and that even then, in the best of hands, 
results are often disappointing. 

The transference of the adductor hallucis tendon 
to the medial side of the first metatarsal head has been 
used to correct splayfoot in children and adults with 
good results. A subsequent paper on splayfoot de- 
scribes amputation of the fifth ray of each foot for 


cosmetic purposes. The remarkable feature is that 3° 


women refused ‘“‘to compromise in regard to footwear” 
and gave themselves to amputations for style. Follow- 
up reports of only 5 years are available. 

The essays are of clinical significance, timely, inter- 
esting, and concise. Every orthopedic surgeon and 
student should be acquainted with the contents of this 
volume. We look forward to more practical volumes 
of Clinical Orthopaedics. — Cyril H. Hauser. 


THE WELL WRITTEN, concise, no nonsense book, 
Cancer of the Breast,° covers in 232 pages, 10 chapters, 


*CuinicAL Ortuopaepics. Editor-in-Chief Anthony F. De- 
Palma with the assistance of the Associate Editors, the Board of 
Advisory Editors, and the Board of Corresponding Editors. 
Albert B. Fergu8on, Jr., Guest Editor. No. 14, Summer, 1959. 
193 pages, illustrated. $7.50. Philadelphia and Montreal: J. B. 
Lippincott Co., 1959. 

CANCER OF THE Breast. Compiled and edited by Willard H. 
Parsons, M.D., F.A.C.S. Foreword by Warren H. Cole, M.D., 
F.A.C.S, 232 pages, illustrated. $7.50. Springfield, Ill.: Charles 
C Thomas, 1959. 
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most of what is currently important concerning this 
problem. Any broad consideration of carcinoma of the 
breast, perhaps, more than of any other neoplasm, em- 
braces the multiple disciplines of pathology, surgery, 
endocrinology, and roentgenology. The 12 authors, 
including the Editor, have contributed their special 
experience so as to adequately cover all of the dis- 
ciplines involved. Hence, the reader achieves the 
benefit of a wide experience virtually impossible to 
reduplicate by a single author. This has been done in 
a well correlated manner with no more overlapping 
than is necessary for a competent introduction to each 
special subject. The writing style is straightforward 
and very little of the reader’s time is wasted in elegant 
words or colorful expressions. The illustrations have 
the same clarity of expression. 

The Editor must have known his collaborators well, 
as there is little or no interdisciplinary controversy 
detectable, even when management is under consid- 
eration. The authors have selected much of what is the 
best in the past, and especially current, literature for 
review. Almost without exception, reference to the 
literature has been used in a way pertinent to a spe- 
cific and important point under consideration with 
no padding. 

The wide experience of the authors is evident and 
they have been forthright in detailing their experi- 
ences, drawing conclusions, and have not been hesitant 
to make clear cut recommendations concerning 
treatment. 

The last chapter on “Present Status of Carcinoma 
of the Breast” written by the Editor himself contains 
a useful correlation on incidence and trends in therapy 
and capably covers some of the most important cur- 
rent controversial issues. —Stuart W. Arhelger. 


IN NUTRITION, as in other fields in the medical sciences, 
comprehensive texts tend more and more to be as- 
semblages of essays by many different specialists. ‘The 
new volume entitled Human Nutrition and Dietetics, 
from Edinburgh, is a welcome return to the idea of 
presenting a thoroughly integrated review of a major 
field in a uniform philosophy and style, with all the 
attendant advantages of a calculated distribution of 
emphasis and completeness without repetition. 

Sir Stanley Davidson and A. P. Meiklejohn have 
been emphasizing nutrition and dietetics for many 
years in the department of medicine, and R. Passmore 
of the department of physiology has long been active 
in research on human nutrition. The result is a re- 
markably clear and logical exposition which has no 
counterpart in the English language. Specialists in 
nutrition and metabolism may be disappointed at the 
relatively meager documentation in 844 large octavo 
pages, but this is a didactic rather than scholarly re- 
view, though history and sources of evidence are not 
omitted. 

The authors address their work to all persons “‘in- 
terested in applying modern scientific knowledge to 


11HuMAN NutriTION AND Dietetics. By Sir Stanley Davidson, 
M.D., F.R.C.P.(Ed.), F.R.C.P.(Lond.), M.D.(Oslo), A. P. 
Meiklejohn, D.M.(Oxon.), M.R.C.P.(Lond.), and R. Pass- 
more, D.M.(Oxon.). Forewerd by Lord Boyd Orr, D.S.O., 
M.D. 844 pages, illustrated. $15.00. Baltimore: The Williams & 
Wilkins Co., 1959. 
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the practical problems of human nutrition, both in 

health and disease.’’ Almost all such persons will, in- 

deed, find much of interest and profit in the result. 
—Ancel Keys. 


THE BOOK entitled Disturbances in Gastrointestinal Mo- 
tility! is the result of a symposium on this topic and 
contains contributions from 28 authors. It is not sur- 
prising, therefore, that the volume is not of uniformly 
high quality and that there is a general lack of co- 
hesiveness. Practical implications of motility disorders 
are stressed, but in some areas this lacks meaning be- 
cause of the paucity of basic theory and experimental 
data. An excellent up-to-date review of normal gastro- 
intestinal motility is presented. Discussion of the cause 
and treatment of constipation is largely empiric, and 
the functional aspects are not made clear. The sig- 
nificance of a motility disorder in acute and chronic 
cholecystitis is not established. Opinions expressed 
regarding therapy of cholecystitis and cholelithiasis 
are occasionally contrary to the consensus of present 
day surgical opinion. An interesting theory is pre- 
sented regarding the pathogenesis of biliary dyski- 
nesia. Hypotonia and stasis of the gallbladder are 
diagnosed on cholecystography by the “angle of 
erection” and the percentage emptying in response to 
a fatty meal. Hypotonia is treated by right splanch- 
nicectomy and spasm, by low vagotomy. Manometry 
is used as a confirmatory measure. The clinical ob- 
servations presented supporting this theory are not 
impressive. 

There are good presentations of malabsorption syn- 
dromes, diarrheas, regional enteritis, and ulcerative 
colitis. Observations are presented on the influence of 
emotional factors and drugs on intestinal motility, and 
the role of the myenteric plexus. An interesting chap- 
ter is included on functional indigestion and “mucus 
colic.” There are good presentations covering post- 
gastrectomy syndromes, acute dilatation of the stom- 
ach and paralytic ileus, and roentgenologic examina- 
tions of the colon. 

The book is not recommended for general reading 
because of its narrow scope and variable quality. 
‘Those particularly interested in the gastrointestinal 
tract will find portions of it excellent and much of it 
interesting. —E. R. Woodward. 


IN THE INTRODUCTION of Medical Discoveries the author 
states ‘“This work is the product of a lifelong curiosity 
with regards to the who and when of medical discov- 
eries and inventions.” ‘This book represents an enor- 
mous expenditure of efforts since there are more than 
6,000 entries in it. It contains a great deal of informa- 
tion which, I am sure, could be found no place else. 
Certainly, I would know of no other source of such 
diverse information as to who first suggested the use 
of the first-aid kit or information as to the first use of 
plaster of Paris. Unfortunately, the book seems scarred 


2DistURBANCES IN GASTROINTESTINAL MortiLity; DIARRHEA, 
Constipation, Bintary Dysruncrion. Edited by J. Alfred Rider, 
M.D., Ph.D., and Hugo C. Moeller, M.D., Ph.D. 387 pages, 
illustrated. $13.00. Springfield, [l.: Charles C Thomas, 1959, 

MBMerpicaL Discovers; Wuo anp Wuen. By J. E. Schmidt, 
Ph.B.S., M.D., Litt.D. 555 pages. $14.75. Springfield, UL: 
Charles C ‘Thomas, 1959, 


with some notable omissions. For example, hyper. 
thermia as a form of therapy is mentioned, but not 
hypothermia. Angiocardiography is mentioned, but 
nowhere is cerebral angiography to be found. 
—Nicholas Wetzel. 


‘THE SHORT MONOGRAPH on Gynaecomastia™ grew out of 
the author’s persistent and probing efforts to bring 
into sharper focus, the diverse factors that produce the 
perplexing problem of hypertrophy of the male breast, 
The author emphasizes the fact that gynaecomastia is 
essentially a symptom of various causes and is never a 
primary disease of the breast. As a result, the book 
concerns itself primarily with the altered endocrino- 
logic factors that produce the condition. 

Treatment of the disease is briefly summarized as 
recognition and treatment of the underlying cause. 
For those patients who find gynaecomastia a source of 
embarrassment, mastectomy through a circumareolar 
incision is recommended. 

The book is adequately illustrated, concise, and 
authoritative. It has a complete bibliography following 
each of the chapters. Although binding and external 
format do not come up to American standards, they 
are adequate. 

For consultants, surgeons, and students, this mono- 
graph will prove to be extremely helpful and informa- 
tive. It is recommended reading for all interested in 
diseases of the breast. —Arnold F. Kremen. 


THE INITIAL PARAGRAPH from the introduction to 
Metabolic Care of the Surgical Patient!® describes well the 
mission and achievement of this text: “Our motives 
in presenting this book are, first, to bring together in 
one volume a distinct area of knowledge that has 
grown from many sources in the past fifteen years and, 
second, to provide from this knowledge the data that 
are of direct daily bedside assistance in the care of the 
sick.” 

The first 926 pages are divided into 49 chapters 
grouped together under 6 major parts: (1) The Nor- 
mal Patient; Convalescence, and the Metabolism of 
Recovery; (2) The Blood Volume; Hemorrhage, 
Plasma Loss, Transfusion, and Hypervolemia; (3) 
Body Fluid and Electrolyte; Water, Salt, and Acid; 
(4) Loss of Body Substance; Body Composition and 
Clinical Management in Surgical Starvation; (5 
Visceral Disease in Surgical Patients; and (6) Frac- 
tures, Wounds, and Burns. Included in the appendix 
is an excellent condensation of surgical diets and 
parenteral supplements. 

This book should not be misconstrued as an addi- 
tional printing of a previous monograph coauthored 
by Doctor Moore entitled The Metabolic Response to 
Surgery. ‘The present text dwarfs this monograph as it 
includes a complete spectrum of the metabolic and 
pathophysiologic considerations of organ systems, as 


MMONOGRAPHS OF THE FEDERAL CoUNCIL OF THE Britisi 
MEDICAL AssocIATION IN AusTRALIA, Number 2. Gynaecomastia. 
By Peter F. Hall, M.D.(Sydney), M.R.A.C.P., M.R.C.P. Fore: 
word by P. M. F. Bishop, D.M., F.R.C.P. 157 pages, illustrated. 
Sydney: Australasian Medical Publishing Co., Ltd., 1959. 

ISMETABOLIC CARE OF THE SuRGICAL Patient. By Francis D. 
Moore, M.D. Illustrated by Mildred Codding, A.B., M.A. 1011 
pages, illustrated. $20.00. Philadelphia and London: W. 8 
Saunders Co., 1959, 
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well as an integrated approach to the dissection and 
metabolic management of all major forms of surgical 
disease. 

Within the limits of a conventional book review, it 
is almost an impossibility to adequately describe the 
detailed, wide-scoped coverage of the presented ma- 
terial. No single reviewer could possibly have the en- 
cyclopedic knowledge necessary to provide an author- 
itarian critique on every facet of this text, as the spec- 
trum extends from the theoretic probing of intracellu- 
lar physiology to the practical workaday care of the 
sick surgical patient. That a book possessing a high 
degree of inclusiveness should not contain contro- 
versy is unrealistic. But, perhaps, such controversy 
has its origin in the necessity for integration that pre- 
cludes presentation of all the variables of organ system 
pathophysiology that would be considered desirable 
by those with a high degree of interest in a single facet 
of the total response to disease and injury. 

The book contains an excellent compendium of the 
important world literature as well as the author’s well 
known contributions in this field. Without reservation, 
the text deserves to be the reference point of our 
present knowledge of the metabolic care of the sur- 
gical patient. Not only does this apply as a base of re- 
search orientation for future investigative work but 
also importantly in practical concepts of bedside care. 
This book must be read and studied to be truly appre- 
ciated. Although very well written and easy to follow, 
it is not recommended for light weekend reading. 

—Robert E. L. Berry. 


THE SIXTH VOLUME of Clinical Neurosurgery" contains the 
proceedings of the eighth annual meeting of the Con- 
gress of Neurological Surgeons. This specific volume 
is dedicated to A. E. Walker. The proceedings are 
devoted primarily to surgery of the basal ganglia, 
brain stem, and cerebellum. There are 8 chapters, 
each written by an individual interested in one par- 
ticular aspect of the problem. With this author- 
material, the editors have been able to present an 
interesting, even though somewhat disconnected, 
treatise. Included in the book are fundamental data 
on the vascular supply to the hind brain, which in 
turn is correlated with the various clinical syndromes 
of vascular occlusions. There is an excellent chapter 
on the anatomic-physiologic correlations within the 
brain stem. In another chapter, some of the newer 
techniques used in roentgenologic diagnosis of lesions 
of the posterior fossa are given. How does a surgeon 
approach technically a lesion of the posterior fossa? 
This information is given in detail and is quite worth- 
while reading. The treatment of specific lesions occur- 
ring in the posterior fossa—aneurysms, syringomyelias, 
tumors—is outlined. Other chapters include discus- 
sions on investigative trends in the application of 
Stereotaxis to the brain stem, and on clinical expe ri- 
ence with the- stereotactic procedures. There is one 


_SCLINICAL NeEurosurGERY. Proceedings of the Congress of 
Neurological Surgeons, San Franc isco, California 1958. 289 
pages, illustrated. $11.00. Baltimore: The Williams & Wilkins 
Co., 1959, 


chapter on the use of regional hypothermia of the 
brain. 

The material is of particular value because it is up- 
to-date. These papers were written, presented, and 
published all within 1 year. In this regard, the volume 
is a highly unusual example of writing. 

—Lyle A. Trench. 

THE 831 PAGE TOME, Angiologie,” is a comprehensive 
compilation of the world’s present day knowledge of 
the pathology, clinical symptomatology, and therapy 
of the peripheral vascular system. The author, a rec- 
ognized authority in the field of peripheral vascular 
diseases, has compiled the special knowledge of 25 
contributors in addition to his own chapters. 

The main value of this reference work lies in the 
detailed analysis of the gross and microscopic anat- 
omy, physiology, and pathology of the peripheral 
arterial and venous systems and their disorders. If any 
criticism is to be made of this work it would be di- 
rected at the kaleidoscopic coverage of the diagnostic 
and therapeutic phases of peripheral vascular disease, 
despite the fact that some of the diagnostic and thera- 
peutic procedures described in considerable detail 
have been relegated to limbo by many authorities 
today. However, there is probably no book available 
today which covers the field of peripheral vascular 
diseases more fully. Worthy of special comment are 
the outstanding illustrations and the quality of the 
reproductions. Although the author states that this 
work was 25 years in the making, many of the refer- 
ences are remarkably up to date, some only a few 
months old. — Harold Laufman. 


THE Lectures on the Interpretation of Pain in Orthopedic 
Practice’ by Arthur Steindler were completed shortly 
before the author’s death. They are a unique example 
of the interaction of scholarship and experience. His 
knowledge of the medical literature was encyclopedic; 
his clinical experience, tremendous. Undismayed by 
the complexity of his subject and the great mass of 
subject material, Steindler has produced a concise 
and well organized series of lectures which will be 
invaluable to orthopedists, neurosurgeons, 
gists, and, in truth, to all physicians. 
primarily upon diagnosis. This is based on an under- 
standing of normal and pathologic anatomy. The 
clinical signs and symptoms are related to these basic 
changes. Much of this material touches directly or in- 
directly upon the indications and contraindications 
for various methods of treatment. The lecture on 
lumbosacralgia and sciatica, by itself, is a classic. This 
monograph is outstanding and deserves wide circu- 
lation. —Leonard F. Peltier. 
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VANGIOLOGIE; PATHOLOGIF, KLINIK UND THERAPIE DER PE- 
RIPHEREN DurcG HBLU TUNG SSTOR UNGEN. By Prof. Dr. Max Rat- 
schow, F.A.C.S. 831 pages, 373 illustrations. $41.45. Stuttgart: 
Georg Thieme Verlag, 1959. 

18. ECTURES ON THE INTERPRETATION OF PAIN IN Ortn PEDIC 





Practice. By Arthur Steindler, M.D., F.R.C.S g.Hon.), 
F.R.S.M.(Eng.Hon.), F.A.C.S., F.1.C S.(Hon )W inatom- 
ical dissections by Dr. Rodolfo Cosentino. 733 pages, illustrated. 





$18.50. Springtield, Ul.: Charles C Thomas, 1959, 
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300ks received are acknowledged in this department 
and such acknowledgment must be regarded as a suf- 
ficient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


MEDICAL DEPARTMENT, UNITED STATES ARMY. SURGERY 
In WorLD War II. Neurosurcery. Vol. II. Prepared 
and published under the direction of Major General S. 
B. Hays. Edited by John Boyd Coates, Jr., MC, R. 
Glen Spurling, M.D., Barnes Woodhall, M.D., and 
Elizabeth M. McFetridge, M.A. 705 pages, illustrated. 

$7.00. Washington, D.C.: Office of the Surgeon Gen- 
eral, Department of the Army, 1959. 

Srupies ON VERTEBRATE NEUROGENESIS. By Professor 
Santiago Ramon y Cajal. Translated by Lloyd Guth, 
M.D. 432 pages, 196 illustrations. $13.50. Springfield, 
Ill.: Charles C Thomas, 1960. 

PHoroGRAPHY IN Mepicine. By Arthur Smialowski and 
Donald J. Currie, M.D., M.8c., F%.C.8.£., 
I.R.C.S.(C.), D.S., F.A.C.S. 330 pages, 282 illustra- 
tions. $14.50. Springfield, Ill.; Charles C Thomas, 
1960. 

Tne Centrat Nervous SystEM AND Benavior. Selected 
Translations from the Russian Medical Literature. 
U.S. Department of Health, Education, and Welfare, 
Public Health Service. 1 December 1959. Prepared 
and Distributed by the Russian Scientific Translation 
Program, National Institutes of Health, Bethesda, 
Maryland. 

An ArtLas oF NEUROSURGICAL TECHNIQUES. By James L. 
Poppen, M.D. 522 pages, 248 illustrations. $28.00. 
Philadelphia and London: W. B. Saunders Co., 1960. 

Cosmetic SuRGERY; PRINCIPLES AND PRACTICE. By 
Samuel Fomon, M.D. 651 pages, 608 illustrations. 
$27.50. Philadelphia and Montreal: J. B. Lippincott 
Co., 1960. 

Hicu BLoop PressurE AND PREGNANCY. By Lance Town- 
send, M.D., F.R.C.S. (Edin.), F.R.A.C.S., F.R.C.O.G., 
D.T.M.& H. 115 pages. $8.50. Melbourne University 
Press; New York: Cambridge University Press, 1959. 

Dik MAENNLICHE KEIMDRUESE; STRUKTURE, FUNKTION, 
KuIntk; GRUNDZUEGE DER ANDROLOGIE. By Prof. Dr. 
I. ‘Yonutti, Priv.-Doz. Dr. O. Weller, Prof. Dr. E. 
Schuchardt, and Prof. Dr. E. Heinke, 268 pages, il- 
lustrated. DM 79, — Stuttgart: Georg Thieme Verlag, 
1960. 

PracricaAL ProcroLocy. By Louis A. Buie, Sr., M.D., 
l.A.C.S, 2nd ed. 737 pages, 280 illustrations. $22.50. 
Springfield, [ll.: Charles C ‘Thomas, 1960. 

‘TypicAt GYNECOLOGIC OPERATIONS; WITH SPECIAL Con- 
SIDERATION OF ‘TECHNICAL ADVANTAGES. By Dr. Seig- 
fried ‘Vapfer. ‘Translated by L. M. Szamek, M.D. 81 
pages, 168 illustrations. $9.00. Philadelphia and Mon- 
treal: J. B. Lippincott Co., 1960. 

A‘Texrsook or GynecoLocy. By Laman A. Gray, M.D., 
P.ALCLS., FLA.C.O.G. 470 pages, 324 illustrations. 
$15.50. Springfield, Ill: Charles C Thomas, 1960. 

ANATOMY; A REGIONAL Srupy OF HUMAN STRUCTURE. 
By Ernest Gardner, M.D., Donald J. Gray, Ph.D., and 
Ronan ©’Rahilly, M.Se., M.D. 999 pages, illustrated. 
$15.00, Philadelphia and London: W. B. Saunders 
Co., 1960, 

PrincipLes OF Orrinopaepic SurGcery. By Paul C. Co- 
lonna, M.D. Rev. ed. 799 pages, 500. illustrations. 


$22.00. Boston and Toronto: Little, Brown & Co,, 
1960. 

Tue BiocHeMIcAL Response To Injury; A SyMpPosiux 
ORGANIZED BY THE COUNCIL FOR INTERNATIONAL Onr- 
GANIZATIONS OF MeEpicaL Sciences. Established 
under the joint auspices of UNESCO and WHO. 
Edited by H. B. Stoner and C. J. Threlfall. 467 pages, 
illustrated. $12.50. Springfield, Ill.: Charles C Thomas, 
1960. 

K.LINISCHE PHYSIOLOGIE; AKTUELLE PROBLEME IN UEBER- 
SICHTEN. UNTER MITWIRKING DER SCHRIFTLEITUNG 
DER DEUTSCHEN MEDIZINISCHEN WOCHENSCHRIFT. Edited 
by Dr. W. Miiller. Vol. I, No. 1. 118 pages, 43 il- 
lustrations. $5.50. Stuttgart: Georg Thieme Verlag, 
1960. 

ATLAS DER GYNAEKOLOGISCHEN OPERATIONEN. By Prof. 
Dr. O. Kaser and Dr. F. A. Iklé. 451 pages, 720 illus- 
trations. $35.25. Stuttgart: Georg Thieme Verlag, 
1960. 

A CATALOGUE OF THE PORTRAITS; AND OTHER Painr- 
INGS, DRAWINGS, AND SCULPTURE IN THE RoyAL CoL- 
LEGE OF SURGEONS OF ENGLAND. By William Le Fanu. 
119 pages, illustrated. $6.75. Edinburgh and London: 
E. & S. Livingstone Ltd., 1960. 

First Aip; DiaGNosts AND MANAGEMENT. By Warren H. 
Cole, M.D., and Charles B. Puestow, M.D. with 16 
contributing authors. 420 pages, 113 illustrations, 
$6.25. New York: Appleton-Century-Crofts, Inc., 
1960. 

MepicaL CARE OF THE ADOLESCENT. By J. Roswell 
Gallagher, M.D. 369 pages, 43 illustrations. $10.00 
New York: Appleton-Century-Crofts, Inc., 1960. 

MONOGRAPHIES CHIRURGICALES. COLLECTION Henri 
Monpor. CHIRURGIE DU COLON. By Henri Welti. 386 
pages, 114 illustrations. 50,000 NF. Paris: Masson et 
Cie, 1960. 

Coxposcopie. By Jules Bret and Fernand Coupez. 270 
pages, 123 illustrations. 45,000 NF. Paris: Masson & 
Cie, 1960. 

Tue HaemotytTic ANAEMIAS; CONGENITAL AND ACc- 
QurreD. Part I—THE ConGENITAL ANAEMIAS. By J. V. 
Dacie, M.D.(Lond.), F.R.C.P.(Lond.). 2nd ed. 339 
pages, 118 illustrations. $7.00. New York: Grune & 
Stratton, 1960. 

Cunicat Enpocrinocoecy. I. Edited by Edwin B. Ast- 
wood, M.D. 724 pages, illustrated. $18.75. New York 
and London: Grune & Stratton, 1960. 

FELLOWSHIP OF SURGEONS; A HistoRY OF THE AMERICAN 
Co.tLtece oF Surceons. By Loyal Davis, M.D., 
F.A.C.S. 523 pages. $10.50. Springfield, Ill.: Charles 
C Thomas, 1960. 

FUNDAMENTAL TECHNIQUES OF PLAsTIC SURGERY; AND 
‘THEIR SurGicaL Appuications. By Ian A. McGregor, 
M.B., F.R.C.S.(Eng.), F.R.F.P.S.(Glas.). Foreword 
by C. F. W. Illingworth. 244 pages, illustrated. $7.00. 
Edinburgh and London: E. & S. Livingstone Ltd., 
1960. ; 

SurRGIGAL GASTROENTEROLOGY; CONSIDERATIONS BASED 
oN ParHo.tocic Pruystococy. By Warner F. Bowers, 
M.D., M.Sc., Ph.D.(Surg.). 498 pages, 235 illustra- 
tions. Springfield, Il.: Charles C Thomas, 1960. 

Tre PHoroGRapuy OF Patients; INcLUDING DtscusstoNs 
oF Basic PHOTOGRAPHIC AND OPTICAL PRINCIPLES AND 
INFRARED TecuNiQuEs. By H. Lou Gibson, F.B.P.A., 
F.P.S.A, 200 pages, illustrated. $10.50. Springfield, 
Ill.: Charles C Thomas, 1960. 
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| PRELIMINARY PLANS FOR THE 46TH CLINICAL CONGRESS 


10 TO 14 OCTOBER 1960 


San FRANCISCO, “‘city on the hills,” a picturesque 
center of fine restaurants, hotels, theaters, shop- 
ping, museums, is always enchanting for visitors, 
and, with an annual meeting there, it becomes 
an attractive ‘“‘must.’”’ For the fourth time, the 
College will hold its Clinical Congress there, the 
forty-sixth. This Congress, often called the most 
widely instructive meeting in the world, will 
bring some 10,000 visitors to this cosmopolitan 
city—surgeons, physicians, students, and wives 
—from all parts of the nation and many foreign 
lands. 

The Civic Auditorium will be headquarters 
for registration, ciné clinics, color television, 
medical motion pictures, principal scientific 
sessions, and some postgraduate courses. Other 
sessions will be conducted at the Fairmont, Mark 
Hopkins, St. Francis, and Sir Francis Drake 
Hotels. 

General plans for the Congress follow those of 
previous years, and the program will be detailed 
in this Journal as it develops. 


Committee on Arrangements 


Dr. Leon Goldman, San Francisco, Professor 
and Chairman of the Department of Surgery, 
University of California, is Chairman of the 
Advisory Committee on Local Arrangements. 
Dr. Edwin J. Wylie, San Francisco, Assistant 
Clinical Professor of Surgery, University of 
California, is Vice Chairman. Fellows of the 
College assisting Doctor Goldman are: 





CIVIC AUDITORIUM, SAN FRANCISCO, CALIFORNIA 


Joun E. Apams, San Francisco 
EpMOND Dana BUTLER, San Francisco 
Roy B. Coun, San Francisco 

R. GLenn Craic, San Francisco 
Davi J. Ducan, Oakland 

MaurIceE GALANTE, San Francisco 

Wa ttTER E. Heck, San Francisco 
FRANK Hinman, JRr., San Francisco 
Netson J. Howarp, San Francisco 
FLoyp H. JERGESEN, San Francisco 
Harry N. Jurow, San Francisco 
Dona.p E. Kuno, San Francisco 
RusseELt R. Kern, San Rafael 

James L. MacDonatp, Oakland 
GrorcE W. Mactapry, JR., San Francisco 
Ear H. McBarn, San Rafael 
Dexter N. RicHarps, JR., Berkeley 
Victor RicHarps, San Francisco 
Benson B. Roe, San Francisco 


The Press Relations Committee follows: 


CaRLETON MatHewson, JR., San Francisco, Chairman 
WALTER BIRNBAUM, San Francisco 
Epwin G. Clausen, San Francisco 

Joun W. Ctine, San Francisco 

FRANK GERBODE, San Francisco 

Bert L. Hatter, San Francisco 

ArtHur J. Hunnicutr, Oakland 

Horace J. McCorkte, San Francisco 
LEONARD D. RosenMAN, San Francisco 
Rosert A. SCARBOROUGH, San Francisco 
Donatp R. Smirn, San Francisco 


Dr. Edwin H. Ellison, Professor and Chair- 
man of the Department of Surgery, Marquette 
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University School of Medicine, Milwaukee, as 
National Chairman of the College’s Committee 
on Television, will be assisted by Local Chair- 
man, Dr. John E. Connolly, San Francisco, 
Instructor of Surgery, Stanford University 
School of Medicine, on arrangements for the 
television program. 


Official Evening Meetings 

On Monday evening, 10 October, Dr. Leon 
Goldman will welcome visitors to the Congress, 
special guests will be introduced by Dr. I. S. 
Ravdin, and Dr. Wendell Meredith Stanley will 
give the Martin Memorial Lecture. At the Fri- 
day Evening Convocation, Initiates will be pre- 
sented for Fellowship, Honorary Fellowships con- 
ferred, new officers installed, and Dr. I. S. 
Ravdin, incoming President of the College, will 
give the Presidential Address. 


General Sessions 


‘Acute Perforations of the Alimentary Tract” 
will be the subject of the first panel discussion on 
Monday morning. Subsequent panel discussions 
will review the following topics: 

Tumors of the Pancreas 
Surgical ‘Treatment of Obstructive Lesions of the 

Esophagus 
Surgical Management of Cerebral and Visceral 

Arterial Occlusion 
Management of the Patient with Carcinoma of the 

Breast 
Recent Advances in General and Regional Hypo- 

thermia 
Acute ‘Trauma of the Face and Head 
Prevention and Control of Infection in Abdominal 

Surgery 
What’s New in Surgery 

The Cancer Panel will discuss ‘Palliative 
Chemotherapy for the Treatment of the Cancer 
Patient.” ‘The Trauma Symposium will be cen- 
tered on “Adjuncts to the 
‘Trauma.” 

Spectally Sessions 

Panel discussions on the following subjects 
will be presented: 
Plastic Surgery: 

Principles in the Care of ‘Traffic Injuries 

Principles in the Care of Cancer Patients 
Gynecology and Obstetrics: 

Current ‘Therapy of ‘Toxemias of Pregnancy 

Carcinoma of the Endometrium 

Changing Aspects of Therapeutic Abortion 


Treatment of 
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Control of Conception 
Hydatid Mole and Choriocarcinoma 
Shock and Shock-Like Reactions 
Vaginal Approach to Pelvic Surgery 
Urology: 
Concepts in the Management of the Neurogenic 
Bladder 
Fundamental Principles Underlying the Recogni- 
tion, Prevention, and Management of Urinary 
Tract Infections 
Management of Hydronephrosis 
Etiology and Pathologic Mechanisms Underlying 
Neoplasia of Transitional Epithelium 
Neurologic Surgery: 
Shunt Procedures for the Relief of Internal Hydro- 
cephalus 
Fluids, Electrolytes, and Steroids in Neurologic 
Surgery 
Symposium title to be announced 
Orthopedic Surgery: 
Trauma of the Hand 
Treatment of Femoral Neck Fractures and Com- 
plications 
Thoracic Surgery: 
Recent Developments in Cardiovascular Surgery 
‘Tumors of the Lungs 


All participants for discussions will be listed in 
subsequent issues of this Journal. 


Martin Memorial Lecture 

Wendell M. Stanley, Ph.D., Berkeley, Cali- 
fornia, will give this year’s Martin Memorial 
Lecture. Dr. Stanley is Professor of Biochemistry 
and Director of the Virus Laboratory at the 
University of California. His talk will deal with 
virus cancer relationships. A Nobel Prize re- 
cipient in chemistry, 1946, Dr. Stanley has also 
received many other honors, among them the 
Presidential Certificate of Merit, Gold Medal of 
the American Institute of the City of New York, 
Copernican Citation by the Copernican Quadri- 
centennial National Committee, Isaac Adler 
prize by the Medical School of Harvard, 
American Association for the Advancement of 
Science prize. Dr. Stanley holds honorary de- 
grees from Harvard, Yale, Princeton, University 
of Illinois, University of California, Jewish 
Theological Seminary, Indiana University, and 
University of Paris. He is a member of the expert 
advisory panel on virus diseases for the World 
Health Organization. ‘ 


The Trauma Oration 
Joseph Trueta, F.R.C.S., London, England, 
will give the 1960 Trauma Oration, speaking on 
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PRELIMINARY PLANS FOR 46TH CLINICAL CONGRESS 


“Trauma and the Living Cell.” Dr. Trueta is the 
Nuffield Professor of Orthopaedic Surgery at 
Oxford, England. He holds honorary fellowships 
from the Royal Colleges of Surgeons of Canada, 
Oxford, Glasgow; Chevalier de la Légion 
d’Honneur; honorary fellowship, British Ortho- 
pedic Association; Association Frangaise d’Ortho- 
pédie. Formerly he was Professor of Surgery, 
University of Barcelona, where he received his 
M.D. degree in 1922. He is the author of Principles 
and Practices of War Surgery, Atlas of Traumatic 
Surgery, and co-author of Studies of Renal Circulation. 


The Baxter Lecture 


Leslie Philip LeQuesne, D.M., F.R.C.S., of 
The Middlesex Hospital, London, England, 
will give the annual Baxter Lecture, speaking on 
“Body Fluid Disturbances Resulting from Py- 
loric Dysfunction.” This lectureship, endowed 
by Baxter Laboratories, Morton Grove, Illinois, 
is now in its fourth year and is granted annually 
to a distinguished foreign guest who is an author- 
ity in the field of parenteral therapy. Mr. Le- 
Quesne has written widely in this field, his 
articles including ‘‘Postoperative Salt and Water 
Retention” in Lancet; “Hindquarter Amputa- 
tion” in Postgraduate Medicine; and a text on 
Fluid Balance in Surgical Practice. Mr. LeQuesne 
is assistant director, Department of Surgical 
Studies, Middlesex Hospital, Fellow of the 
Royal Society of Medicine and Association of 
Surgeons of Great Britain and Ireland, and on 
the staffs of Southend General Hospital and St. 
Mark’s Hospital. 


Television, Ciné Clinics, Motion Pictures 


Stanford University Hospitals will be the 
source of the famous closed-circuit operative 
telecasts bringing surgery as it is being per- 
formed to Civic Auditorium viewers. The 
television program is produced by Smith, Kline 
& French Laboratories of Philadelphia. The 
Ciné Clinics sponsored by the Surgical Products 
Division of American Cyanamid Company, 
under the chairmanship of Dr. Hilger Perry 
Jenkins, Chicago, and the College’s Motion Pic- 
ture Committee, will include films made for this 
Congress. As in the past, committee-approved 
medical motion pictures will be presented 
throughout the week; the popular evening Mo- 
tion Picture Symposium, consisting of short 
films of unusual interest, will be another worth- 
while event. 
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Postgraduate Courses 


Nine Postgraduate Courses will be offered 
this year. Because of the popularity of these 
seminars, early registration is recommended. 
Admission will be by ticket only. Courses and 
their chairmen are: 


Gynecology and Obstetrics. GEorcE E. Jupp, Los 
Angeles. 

Surgical Aspects of Pulmonary Disease. Lyman A. 
Brewer, Los Angeles. 

Preoperative and Postoperative Care. Fraser N. 
Gurp, Montreal. 

Gastrointestinal Disease. Joun A. Scuiciinc, Okla- 
homa City. 

Diseases of the Liver, Biliary Tract, and Pancreas. 
CHARLES Eckert, Albany. 

Cardiovascular Surgery. Joun W. Kirk.in, Roches- 
ter, Minnesota. 

Burns and Associated Complications. Curtis P. 
Artz, Jackson, Mississippi. 

Management of Multiple Severe Injuries. Francis J. 
Cox, San Francisco. 

Recent Advances in Pediatric Surgery. 
Swenson, Boston. 


OrVAR 


Forum on Fundamental Surgical Problems 


The Forum Committee, headed by Dr. Harris 
B Shumacker, Jr., Indianapolis, will present 
approximately 258 reports covering the latest 
research, changes, and advances in surgical 
technique. 


Scientific and Industrial Exhibits 


The Scientific Exhibition Committee will 
display informative exhibits showing results of 
recent study by research teams and surgical de- 
partments from medical centers. 

Mr. Thomas E. McGinnis, Administrative 
Assistant-Manager, Exhibits and Meeting Ar- 
rangements, is in charge of Industrial Exhibits, 
and all inquiries regarding applications and 
space may be addressed to him at the American 
College of Surgeons’ Chicago Headquarters, 40 
East Erie Street, Chicago 11, Illinois. 


Advance Registration 

Fellows are now receiving the Clinical Con- 
gress Invitation Brochure, containing informa- 
tion about hotels, Postgraduate Courses, travel 
and registration forms. This is available to non- 
Fellows upon request. Early registration is 
strongly recommended for first choice of courses, 
hotel, and travel accommodations. Anyone 
registering in advance will find his badge await- 
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ing him upon arrival at the Congress and will 
avoid delay. 

Fellows whose dues are paid to 31 December, 
1959, pay no registration fee; those whose dues 
are not paid as of that date pay $40.00. Non- 
Fellows will pay $40.00 if registered Sunday, 
Monday, or Tuesday; $30.00 if registered 
Wednesday; $20.00 if registered Thursday; 
$10.00 if registered Friday. Members of the 
federal services will pay half of the above 
schedule of fees. No fee (except for Postgraduate 
Courses) is required of Initiates, members of the 


Candidate Group, and surgical residents. How. 
ever, everyone who attends a Postgraduate 
Course pays a fee of $5.00. 


Wives Invited 


The Ladies’ Entertainment Committee, un- 
der the chairmanship of Mrs. Leon Goldman 
and Mrs. Edwin J. Wylie, both from San Fran- 
cisco, is planning a week of unusually pleasant 
activities, and doctors’ wives are cordially in- 
vited to attend the various functions arranged 
for them. 














DOFS NAT cei ATR 


T 


} ... SURGERY 
) Gynecology & Obstetrics 


WITH 


INTERNATIONAL ABSTRACTS 


OF SURGERY 





June, 1960 


VOLUME 110 -NUMBER 6 














3 for enhanced surgical analgesia—meperidine-promethazine combined 
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Promethazine Hydrochloride and Meperidine Hydrochloride, Wyeth 


MEPERGAN provides both analgesic and 
sedative benefits for the surgical patient. 
It allays apprehension, controls nausea 
and vomiting, and facilitates anesthesia. 
Preoperative and postoperative analgesia 
and sedation may be attained with a con- 
siderably smaller dose of the narcotic than 
is normally used. For inclusive perisur- 
gical care, MEPERGAN—with its proved 
1:1 ratio of promethazine to meperidine— 
provides premedication, anesthetic action 
during surgery, and control of post- 
Operative pain. 


Wyeth Laboratories Philadelphia 1, Pa. 


For further information on prescribing and adminis- 
tering MEPERGANSee descriptive literature, available 
on request. 
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Service to Medicine 
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EXCELLENT {)! 


Clinical results with LERITINE in 155 obstetric patients. 


4 “onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
2Y2 times that of meperidine...” 


4 | “respiratory depression or alteration in 
blood pressure was not observed... nausea and vomiting during 
labor were extremely rare...” 


a | “condition of the infant at the 
time of delivery... when compared with a group sedated with 
meperidine ... shows a consistently higher rating.” 


a “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and subjective satisfac- 
tion with the method in 83-85% of cases.” 


1. Wizenberg, M. J., et al.: Am. J. Obst. & Gynec. 78:405 (Aug.) 1959. 
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Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 


Merck Sharp & Dohme, oivision of merck & CO., Inc., PHILADELPHIA 1, PA. 
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RESEARCH IN THE SERVICE OF MEDICINE 








...the classic drug for vertigo 
caused by labyrinthine disturbance. 
Each scored, yellow tablet contains 50 mg. 

of dimenhydrinate, U.S.P. 

Average dose: 1 or 2 tablets 3 or 4 times daily. 


Dramamine is available in 4 dosage forms: 
Tablets, Liquid, Supposicones” and Ampuls. 


also available for vertigo with anxiety and depression 
ogy " 4 ® 

Dramamine-D : 

dimenhydrinate with d-amphetamine sulfate 


controls symptoms ...improves mood 
Average dose: 1 tablet 2 or 3 times daily. 
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One suture is 


Because ETHICON Surgical Gut is Collagen- 
Pure, it is virtually non-antigenic...causes 
minimal tissue reaction. And the strength and 
pliability inherent in Collagen-Pure Sutures 
are preserved by Electron Beam Sterilization. 


collagen-pure surgical gut 


electron beam sterilized 
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announcing 


PHYSIOLOGIC IRRIGATING SOLUTION 


new physiologic irrigating 
solution specifically for- 
mulated for use in surgical 
procedures to maintain 
cell viability. 
In vitro studies'” employing established tissue culture tech- 
niques demonstrate that TIS-U-SOL, in contrast to so-called 
“physiologic” solutions, does not cause subtle tissue changes 
that contribute to complications following surgical intervention. 
Because TIS-U-SOL is truly physiologic it supports the metab- 
olism of mammalian cells providing a source of energy and 
inorganic ions essential for tissue survival. 

_is used in: wound irrigation® / 
surgical washing® / soaking of transplants 
(autografts and homografts)‘ /irrigation 
in fenestration procedures* / preparation 
of tissue culture nutrient mediat / 

Also in: Daily Irrigation of Colostomies ¢ Moistening of Sponges and 


Dressings ¢ Tissue and Bone Bank Media 


References: 1. Sollmann, T.: A Manual of Pharmacology, 8th Ed., W. B. Saunders Company, Philadel- 


phia, 1957, p. 1004. 2. Hill, F.: Practical Fluid Therapy in Pediatrics, W. B. Saunders Company, 
Philadelphia, 1954, p. 104. 3. Harper, J. Y. and Pomerat, C. M.: In Vitro Observations on Behavior of 
Conjunctival and Corneal Cells in Relation to Electrolytes, American Journal of Ophthalmology 46:269- 


275, 1958. 4. Pomerat, C. M., and Overman, R. R.: Electrolytes and Plasma Expanders, |. Reaction of 


Human Cells in Perfusion Chambers With Phase Contrast Time-Lapse Cine Records, Zeitschrift fur Zell- »° 


forschung, Bd. 463 2-17, 1956. 5. Hild, W.: Ependymal Cells in Tissue Culture, Zeitschrift fur Zellfor- 
schung, Bd. 468 259-271, 1957. 6. Rice, C. O.: Personal Communication. 7, DeWeese, M. S., and 
Hodgson, P. E.: Personal Communication. 8. Shambaugh, G. E. Jr.: Technical Problems in Surgical 
Treatment of Otosclerosis, J. Internat. Coll. Surgeons 25:772-776 (June) 1956. 


WRITE FOR COMPREHENSIVE BROCHURE 
MORTON GROVE, ILLINOIS 


Distributed and available in the 37 states east of the Rockies (except in the city of El Paso, Texas) through 
AMERICAN HOSPITAL SUPPLY CORPORATION 
Parenteral Products Division, Evanston, Ill. 
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PLASMANATE sss ois sco 


“an ideal plasma substitute’’* Better and more 
convenient than plasma ... heat-treated against hepa- 
titis ... lower Na and Cl content ... clear—won’t 
clump or precipitate on standing ... free-flowing— 
even through a small needle ... ideal for use in the 
tiny veins of infants ... more stable than whole blood 
... less expensive ... no extra fluid needed ... better 
electrolyte balance than 25% albumin .. . virtually free 
from potassium. 


A Product of Cutier Blood Fractions Research 








Medical experience indicates 
that viral agents present in the 
original plasma should be in- 
activated by the heat treatment 
at 60°C for 10 hours. Since 
there is no known method of 
proving presence or absence of 
hepatitis-producing viruses, 
no absolute statement can be 
made concerning their pres- 
ence or absence from blood or 
plasma preparations. 

*Cock, T. C., et al.: California Med. 
89:257, 1958. 


For further information see POR 
page 665, Ask Your Cutter Man, 
or write to Dept .0-17F 
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CUTTER LABORATORIES 
Berkeley, California 
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first continuous, 
precise recorder 

of fetal heart rate 
gives early warning 
of fetal distress 











For further details, call or write 


| €pscon MEDICAL 


A DIVISION OF €psee INC. 
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HON* FETAL MONITOR 


Obstetricians now have a new and 
improved diagnostic tool for clinical and 
research purposes. 


First displayed at the 1960 Cincinnati 
meeting of the American College of Ob- 
stetrics and Gynecology, the Hon Fetal 
Monitor is capable of continuously record- 
ing the fetal heart rate throughout labor 
and delivery under typical delivery room 
conditions. It provides separate, fetal 
and maternal EKGs, instantaneous meter 
display in recording fetal heart rate, 
and measurement of uterine pressure. 
Earliest possible warning of fetal heart 
rate deviations is given which provides an 
objective record of value in the immediate 
handling of the patient. 


In situations where the fetal heart beat 
is difficult to discern and where fetal life 
cannot be determined by present clinical 
methods (such as bleeding problems of 
middle pregnancy or where the patient is 
obese or polyhydramnious) the Monitor 
is capable of detecting fetal life in ap- 
proximately ninety per cent of such cases. 
It is also valuable for diagnosis of multiple 
pregnancy. 


275 MASSACHUSETTS AVENUE, CAMBRIDGE 39, 
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The fetal EKGs are recorded continu- 
ously by a new rectilinear ink writing 
system on inexpensive, folded paper, or 
electric trace, if desired. An oscilloscope 
also provides visual monitoring. 


* The Fetal Monitor was developed by Dr. 
Edward H. Hon, Assistant Professor of Ob- 
stetrics and Gynecology, Yale University 
School of Medicine, and electronic scien- 
tists of Epsco Medical. It consists of a self- 
contained wheeled unit 20” x 24” x 64” 
high, with recorders in a pull-out drawer. 
All controls and indicators are mounted on 
a central panel, with recorders horizontal at 
table height. Its operation requires no spe- 
cial electronic training. Orders are now 
being accepted and deliveries scheduled as 
received. Price $9,950. 


REFERENCES: (1) Hon, E. H.: The electronic evaluation 
of the fetal heart rate. Am. J. Obs. & Gyn., 75:6, pp. 
1215-1230, June 1958. (Preliminary Report). (2) Hon, 
E. H.: Observations on ‘‘pathologic”’ fetal bradycardia. 
Am. J. Obs. & Gyn., 77:5, p. 1084, May 1959. (3) Chung, 
F. C. and Hon, E. H.: Electronic evaluation of fetal 
heart rate. |. With pressure on the fetal skull. Obs. & 
Gyn., 13:633, 1958. (4) Hon, E. H.: The fetal heart 
rate patterns preceding death in utero. Amer. J. Obs. 
& Gyn., 78:47, 1959. (5) Hon, E. H., Reid, B. L. and 
Hehre, F.: The electronic evaluation of fetal heart rate. 
Il. With maternal hypotension. Amer. J. Obs. & Gyn., 
79:209, 1960. 


MASS. e UNiversity 4-4950 








Marlex is a high-density polyethylene 
plastic recently developed by the Phillips 
Chemical Company. It has a highly crys- 
talline molecular structure affording an 
unusually high tensile strength — from 
50,000 to 150,000 Ibs. p.s.i. 


e Nonwettable 
e Outstanding Chemical Resistance 
e Minimal Fragmentation 

e@ Nontoxic 

e Thermostable up to 250° F. 
e Soft, porous, pliable 

e Inert in presence of Infection 
e@ Low Tissue Reaction 
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Marlex mesh is a simple taffeta weave 


: 
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etre 
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of pure Marlex monofilament, calendered 


to give more flexibility. It is available 
in two sizes: 1%” x 3%” and approx- 
imately 6” x 12”. 


e Packaged in a double plastic envelope. 
Remains sterile until outer envelope is 
broken. 

@ Can be resterilized by boiling for thirty 
minutes or by chemical sterilization 
prior to use. 

e@ Can be cut to desired pattern at operat- 
ing table. 

e Cut edge can be fused with the actual 
cautery at low heat. Sutures may be 
placed within %” of the fused edge. 

e Can use silk, cotton or wire sutures 
(stainless steel wire sutures are recom- 


mended). : 
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* high energy fat for intravenous feeding. 
0 h * the first formulation to assure adequate caloric supply. 
0 0 * prevents cachexia and promotes recovery. 
* spares body protein. 
* provides high caloric intake in low fluid volume, thus elimi- 














nating the necessity of prolonged administration and over- 
hydration—1 liter of Lipomul I.V. supplies 1,600 calories, 


( 


while 1 liter of 5¢¢ dextrose or 54¢ protein hydrolysate sup- 
plies only 200 calories. 

* completely metabolized. 

* makes possible higher concentrations of fat without irrita- 
tion of venous endothelium. 

* essentially devoid of electrolytes and nitrogen—can be life- 
saving when renal function is markedly impaired. 

* has minimal side effects: incidence of reactions less than 
5°¢ in 4.000 infusions. 


See package literature for dosage, administration. and precautions. 
Supplied: Lipomul I.V. is a sterile. nonpyrogenic, oil-in-water emulsion 
supplied in 500 ce. bottles for intravenous use. Each bottle contains 
cottonseed oil 75 Gm., glucose 20 Gm., and soybean phosphatide 6.0 Gm. 
Included in each package is an intravenous administration unit which 
must be used in all Lipomul LV. infusions. The package must be stored 
in a refrigerator and protected from freezing. The unit is not for multiple- 
dose use, and any unused portion should be discarded. 


HYRADEMARK, REG. U. 5. PAT. OFF. | Upjohn The Upjohn Company, Kalamazoo, Michigan 














90% of anxious, agitated and apathetic 
office patients calmed without drowsiness 


and with normal drive restored... 
on one or two 0.25 mg. tablets b.i.d.: 





Fluphenazine dihydrochloride 


@ In 1164 patients with anxiety and @ Patients become calm without being 
anxiety-induced fatigue or depression, drowsy and normal drive is restored. 
PERMITIL, administered in small daily = Onset of action is rapid; effect is pro- 
doses of 0.5 mg. to 1 mg., produced longed. M PrRmitiL does not poten- 
significant improvement in 90%.* tiate barbiturates or non-barbiturate 
@ PermMitit is virtually free from side — sedatives and can be used with impunity 
effects at recommended dosage levels. with such agents. 


How to Prescribe PERMITIL: The lowest dose of Perautit that will produce 
the desired clinical effect should be used. The recommended dose for most adults 
is one 0.25 mg. tablet twice a day (taken morning and afternoon). Increase to two 
0.25 mg. tablets twice a day if required. Total daily dosage in excess of 1 mg. should 
be employed only in patients with relatively severe symptoms which are uncon- 
trolled at lower dosage. In such patients, the total daily dose may be increased to a 
maximum of 2 mg., given in divided amounts. Complete information concerning 
the use of PERMITIL is available on request. 


Supplied : Tablets, 0.25 mg., bottles of 50 and 500. 


*Recent compilation of case reports received by the Medical Department, White Laboratories, Inc. 


if 2 
4,277) WHITE LABORATORIES, INC., Kenilworth, New Jersey 
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ELECTROSURGICAL UNIT... 


for precision, range 





The world-famous ‘‘AG”’ Bovie satisfies 
every surgeon, regardless of his training or 
technique preference. 





Among the major features of the Bovie is 
the automatic spark-gap adjustment for 
greater efficiency of operation. Another is 
the system of independent cutting cur- 
rents. This greatly increases the unit’s 
flexibility by allowing the surgeon to switch 
from one current to another, eliminating 
the uncertainties of current ‘‘blending.”’ 








The “AG” Bovie is the world’s most ver- 
satile electrosurgical unit. In all forms of 
surgery —general, neuro, gynecologic, uro- 
logic, neoplastic, proctologic, thoracic, and 
EENT—surgeons count on the ‘‘AG” 
* Bovie for precision, range and flexibility. 








Underwriters Listed. 








EXPLOSION-PROOF FOOTSWITCH 
Optional at additional cost. 


Ritter Company Inc. 
7706 Ritter Park 
Rochester 3, New York 





Bovie Electrosurgical Unit. 


NAME.... ahapelannanciagsgoasess seepdesmesnemsicesen 


ROCHESTER 3,NEW YORK 
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| Please send me informative literature onthe“AG” | 

| | 
COMPANY INC. | 
| I 

Medical Division t | 
| | 
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ANESTHESIA 


e Low binding affinity minimizes potential nerve injury. 





e Anesthetic effect is routinely rapid, profound and well tolerated. 


e |t is completely stable in the presence of spinal fluid. 


The duration of “Xylocaine spinal” (60-90 minutes, followed by 
an additional 40 minutes of analgesia) is ideally suitable for 
obstetrical, gynecological and urological procedures, and for 
surgery of the lower abdomen. Complete information regarding 
administration and dosage available on request. 


Specially packed for spinal anesthesia in 2 cc. color break 
ampules; Xylocaine HCI 5% with glucose 7.5%, a sterile hyper- 
baric solution sp.g. 1.030-1.035. 


ASTRA PHARMACEUTICAL PRODUCTS, INC., WORCESTER 6, MASS., U.S.A. 


5% 


(brand of lidocaine*) WITH GLUCOSE 7.3% 


VA) 
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*us PAT. NO. 2.441.496 MADE IN U.S.A i 
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advancing with surgery | 


FTHICON 










L | RO BEAM STERILIZED 








stronger, more pliable 
SURGICAL GUT 





ETHICON 














announcing a major event 
in anticoagulant therapy... 





Certified—before introduction—by 5 years of clinical experience 


and published reports in the U.S.A., Canada and Great Britain. 


anisindione 


new oral prothrombin depressant 


at every stage of anticoagulant therapy 


of induction and recovery time of initial 
and maintenance dosages of therapeutic prothrombin 
levels during maintenance therapy of anti- 


coagulant effect with vitamin K, preparations... rapid return to 


therapeutic levels on remedication 





Well tolerated and relatively nontoxic Packaging—Miravdon Tablets, 50 mg., bottle 

no nausea and vomiting, proteinuria, of 100. 

OTe ocytosis or leuko ia yet observe . 6 . oes cs 

aes cytosis or leukopenia yet observed For complete information on indications, 

—chromaturi ‘equent ¢ ‘ansient. ae Pa 
chromaturia infrequent and transient dosage, precautions, and contraindications 

Single daily dose convenience consult the Schering Statement of Directions. 


$-435 
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developed by skzar 
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ANSUPUMeNYS 














1, Laufe-Barton-Kieland Obstetrical Forceps / with hinged blade combining the advantages of the 
Barton and Kieland models in management of transverse and posterior positions of fetal head. 
2. Laufe-Piper Obstetrical Forceps / with classical Piper blades, new short shanks and accentuated 
perineal curve. 3. Lounsbury Placenta Curette / with extra long malleable shaft and large sharp 
blade 22mm. wide. 4. Holtz Endometrial Curette / designed to insure recovery of 
tissue from any part of the uterine cavity. 5. Gutglass Cervix Hemostatic Forceps / 
provides more effective hemostasis for cervical lacerations by permitting the 
sutures to be placed inside ring of jaws. 6 Bunim Urethral Clamp / facilitates 
fixation of the urethra to the periostium of the retropubis in Marshall-Marchetti 
procedure. 7. Perell Fetoscope / for ausculation of fetal heart tones. Available in PRODUCTS 
Luer-Lok and slip-on models; may be used with any Bowles Type Stethoscope. 

8. Mason Auvard Vaginal Speculum / with specimen cup; extra long concave blade 
prevents slipping from vagina. J. Sklar Manufacturing Co. * Long Island City » N. Y. 


SKLAR 





20 





1e 


2d 








THE CLASSICAL TREATMENT FOR VAGINAL MONILIASIS 


HY VA 


GQEeNriAN VIiOCOLET 


VAGINAL TABLETS 


the only 
SPECIFIC ANTIMYCOTIC 
VAGINAL TABLET WITH 
A GEL FORMING BASE 


A vaginal therapy: Methylrosaniline chloride ( gentian violet ) 
has generally proved the most effective and specific agent for the 
treatment of vaginal candidiasis caused by the fungus Candida. 


Hyva Gentian Violet Tablets virtually eliminate the principal dis- 
advantages of present gentian violet preparations. They may be 
handled and used without staining and have 

psychological and aesthetic acceptance. 


Hyva combines the fungicidal action of gentian violet (1.0 mgm. 

with three active surface reducing agents and bactericides. 
These active ingredients have been incorporated into a mildly 
effervescent “gel” forming base which provides for maximum and 
prolonged effectiveness. Shorter treatment time is required 
without the usual messiness normally experienced. 


One tablet intravaginally for 12 nights. When necessary one 
tablet twice daily may be recommended. Patient should take a 
Nvylmerate Solution water douche on arising and 

preceding next tablet application. 


Prescribe Hyva Gentian Violet 
Tablets with applicator—boxes of 12 tablets. 







mer F ae “a 
Write for de seriptive literatire 


Alkyldime thilbe ue cylammoniinin ch lo ite 

(O05 mgm) 
Polyoxryethylenenonylphenol (10.0 mgm.) 
Polye thlene Glycol Tert-Dodecylthioether 
, (5.0 mgm.) 


HOLLAND-RANTOS CoO., INC. 
145 HUDSON STREET - NEW YORK 13, N.Y. 











Gratifyins Therapeutic Response 
ALTAFUR © as found “highly satisfactory in most 
of the primary and secondary pacterial derma- 
toses treated to date.” including pyoderma® 
caused by antibiotic resistant strains of etaphy lo- 
oc Ina nationwide survey” there were 94%0 
satisfactory results (cured oF ymproved) among 
159 patients treated with ALT Fur for P) odermas- 
Virtually Uniform in vitro susceptibility 
of Staphylococcus aureus 
99.5% of isolates (214 of 215) from patients 
with staphytococcal - fections—including many 
antibiotic-resistant strains Proves i 1 
yitro to ALTAFUR qn tests conducted acr' 
nation. 99.7% of staphylococcal isolates (334 
of 33°) at a large general pospital—includins 
many _ntibiotic-resistant strains—PtO* ed sensitive 
in vitro to ALTAFt ae 


Wide, stable Antimicrobial Spectrum 
“Because of its relationship to previously devel- 
oped pitrofurans- itis anticipated that | ALTAFt R|\ 


will retain its original spectrum after jongstanding 


Tablets of 950 mg. (adult) 


and 50 mg- (pediatric) 


pottles ot 20 and 100 


clinical ——_ Development of significant pac- 
terial resistance to ALTAFt pg has not been encoun: 


tered to date.” 


Minimal side Effects 
Side effects are easily cided oF minimized by 
these simple precautions: 1) alcohol should not be 
ingested in any form: medicinal or beverages dur- 
ing ALT yruR therapy and for one week thereafter 
2) each dose should be taken with or just after 
meals, and with food or milk at pedtime (to reduce 


the likelihood of occasional nausea an emesis) « 


EE 


1, Weiner, A 2 Fave presented at the Conference on 
recent At » the Treatment of Chronic 
esialits ‘ancinnati (OHIO) » toy, 3» 1999 


ys Compiled » Medici jent, Eaton Labora 
: \ “ 


tories, from case hi Cc yristensons p. J. 
and Tracys Cc, H.: ‘urre spapeutic Research 2:22, 
1960. 4. Glas, W- W., 


Detroit Symposium on Antibacte i 


eedings of the 

Michiga" 
and Wayne County Academies 0 ractices 
Detroit, Sept. 12, 1959, P- 14. 5, Leming, B. H., Jr: Ibid. 
p. 22. 6. [nvestigator® reports tO the Medical Depart 


ment, Eaton Laboratories 
























after 

barbiturate 

anesthesia... 
At 


bring the patient into focus quicker 
Fee oicbalch axeeaes wk, With PARENTERAL 


; i ® 
of patients anaesthetized . . . with intravenous bar- 
biturates.”! The optimum dose [of parenteral 
Ritalin] shortened recovery to about one-half that 


for the controls. . . .°?With rapid and smooth res- 

toration of mental focus, postanesthetic depression is reduced and many postsurgical complications 
can be prevented. @ Ritalin is also “effective in initiating respiration in patients after prolonged 
apnea due to central respiratory depression during anesthesia and in counteracting respiratory 


depression in the newborn.”* Complete information available on request. 


Supplied: PARENTERAL SOLUTION: Multiple-dose Vials, 10 ml., each vial containing 100 mg. Ritalin 
hydrochloride and 100 mg. lactose in lyophilized form. 

References: 1. Percheson, P. B., Carroll, J. J., and Screech, G.: Canad. Anaesth. Soc. J. 6:277 S41 BA 
(July) 1959. 2. Gale, A. S.: Anesthesiology 19:101 (Jan.-Feb.) 1958. 3. Gale, A. S.: Anesthesi- 
ology 19:521 (July-Aug.) 1958. 


RITALIN® hydrochloride (methylphenidate hydrochloride CIBA) 


SUMMIT, NEW JERSEY 


2/2777M8 
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helps smooth the surgical course 
for both patient and O-R team 


Reports on the value of PHENERGAN in surgery are many, and they continue 
to grow in number. Typical of the conclusions drawn are those of Adelman! 
and his co-workers, who recently reported on 4300 patients undergoing 
surgery at Mt. Sinai Hospital, New York City. 


As preanesthetic medication, PHENERGAN in combination with scopolamine 
and reduced doses of meperidine “afforded optimal sedation without 
significant respiratory or circulatory depression.” 





. Induction and maintenance of general anesthesia were “‘facilitated . . . [PHEN- 
“i ERGAN] appeared to reduce requirements of general anesthetic agents.” 
Nausea and vomiting were “‘practically eliminated ...in the preoperative 
LL and operative periods...the incidence of postoperative nausea and 
® emesis after general anesthesia was markedly reduced.” 


allays apprehension + facilitates anesthesia + prevents nausea and vomiting 
1. Adelman, M.N., et al.: J.A.M.A. /69:5 (Jan. 3) 1959. 


tions 














® 
nged PHENERGAN 
tory | 
HYDROCHLORIDE " 
| , 3 Wijeth 
Promethazine Hydrochloride, Wyeth ; 
A Injection » Tablets »« Syrup + Suppositories Philadelphia 1, Pa. 
JERSEY : 
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Synonyms for 
Pain Relief... 


‘TABLOID’ 
é 9 


Acetophenetidin . 


Acetylsalicylic Acid ... 


Caffeine ..... 


‘TABLOID’ 
é 9 


WITH 


No. 1 Acetophenetidin . 


Acetylsalicylic Acid .... 
MNRANID — seig0 63 pclere 


No. 2 Acetophenetidin .... 


Acetylsalicylic Acid .... 
eee ee 


No. 3 Acetophenetidin .... 


Acetylsalicylic Acid .... 
ee 


No. 4 Acetophenetidin .... 


Acetylsalicylic Acid ... 
RAGING. vk cacccen 


oh 


BURROUGHS WELLCOME & CO. (U.S.A.) ING, 


. gr. 2% 
. gr. 342 


. BF. 242 


gr. 342 
gr. 


gr. 2Y2 
gr. 342 
gr. Ye 


gr. 242 
gr. 342 


gr. 242 


. gr. 32 


.»-providing the desired 











gradation of potencies 
for relief of varying 
intensities of pain 


IN 

simple headache 
rheumatic conditions 
arthralgias 

myalgias 

common cold 
toothache 

earache 
dysmenorrhea 
neuralgia 

minor trauma 
tension headache 
premenstrual tension 
minor surgery 
post-partum pain 





post-partum involution 


relief of pain 
of all degrees of 
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less need for these... 
and better recoveries 





(d-Pantothenyl Alcohol, Warren-Teed) 


Surgical stress appears to increase the body’s pantothenic acid require- 
ments. ILOPAN (parenteral) provides pantothenic acid—to aid 
restoration of normal peristalsis—to prevent and relieve postoperative 

retention of flatus and feces, even paralytic ileus. 


In 42 postsurgical patients . . . ‘“Ilopan was responsible for 
a 50% reduction in number of enemas, and a reduction or 
earlier withdrawal of catheters and Levin or Cantor tubes. 
In 213 additional surgical procedures... patients on Ilopan 
...an 86% effective improvement” 

Kareha, L. G., et al, W. Jour. S.G. & O., 66: 220, 1958 





“.. the (Ilopan) treated patients did 
do better, especially as to their mental 
outlook and sense of well-being. They 
seemed more comfortable, less drugged 
and in a much better state of mind.” 
Collins, D., to be published 


In a 130-case study .. . “pantothenyl 
alcohol (Ilopan) is frequently useful 
in the prevention of postoperative ileus 
and its treatment... no ill effects noted 
... urinary retention greatly reduced... 
catheterization requirements substan- 





tially diminished.” 


Stone, M.L., et al, Amer. J. Surgery, 97: 191, 1959 


ILOPAN produces no hyper-peristalsis or cramping —no side effects 
—and can be routinely administered intramuscularly by the nurse. 


1 cc. Ampuls (250 mg.) 2 cc. Ampuls (500 mg.) 10 cc. Vials (2500 mg.) 


WARREN-TEED 


THE WARREN-TEED PRODUCTS COMPANY 
COLUMBUS, OHIO 


Dallas Chattanooga Los Angeles Portland = *“aemaceyric® 
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Proven 


in over five years of clinical use 
and more than 
750 published clinical studies 


Effective 


FOR RELIEF OF ANXIETY 
AND TENSION 


Outstanding ly 
Safe 


& 
] O v v Ty 
Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied; 400 mg. scored tablets, 200 mg. sugar-coated tablets; 
or aS MEPROTABS*— 400 mg. unmarked, coated tablets. 
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» simple dosage schedule produces rapid, 
reliable tranquilization without 
unpredictable excitation 


* no cumulative effects, thus no need for 
difficult dosage readjustments 


e does not produce ataxia, change in 
appetite or libido 


e does not produce depression, 
Parkinson-like symptoms, jaundice 
or agranulocytosis 


e does not impair mental efficiency or 
normal behavior 


Miltown 


Qi) WALLACE LABORATORIES / New Brunswick, N. J 
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Armour Pharmaceutical Company 
Systemic Enzyme 


~~ 
| 


Announces a New 


mor 


AM PLEASED to inform you of 
the latest development of our Com- 


pany’s research. 


To the expanding field of systemic anti- 
inflammatory enzymes we are introduc- 
ing Chymoral. It is a specially coated 
tablet specifically designed for intestinal 
absorption. The activity is supplied by a 
purified concentration which has specific 
trypsin and chymotrypsin activity in a 


ratio of approximately six to one, 


During past months, clinical investi- 
gators have evaluated Chymoral in a wide 
range of inflammatory conditions. They 
have reported to us as well as to the 


medical journals on the therapeutic re- 


sponse, convenience and safety of this 
oral form. 

Patients have responded very well on 
a Chymoral dosage schedule of 2 tablets 
y.i.d. and one tablet q.i.d. for mainte- 
nance. Important, too, is the fact that 
where other therapeutic agents were used 


there were no incompatibilities. 


Chymoral is indicated in a wide range 
of inflammatory conditions to control in- 
Hammation, curtail swelling and curb 


pain, 


If you would care to review some of 
the published reports on Chymoral we 
shall be happy to send reprints of these 


papers to you, 


oe 


Robert A. Hardt 


President 


1. Beck, C.: Levine, A. J.; Davis, O. F., and Horwitz, B.: Clinical Studies with an:‘Oral 
Anti-inflammatory Enzyme Preparation. Accepted for publication in Clin, Med. (March) 
1960, 2. Billow, B. W.; Cabodevilla, A. M.; Stern, A.; Palm, A.; Robinson, M., and Paley, 
S.S.: Clinical Experiences with an Oral Anti-Inflammatory Enzyme for Intestinal Absorp- 
tion. Accepted for publication in Southwestern Med. (May) 1960, 3. Teitel, I. H.: 
Siegel, S. J.; Tendler, J.; Reiser, P., and Harris, S, B.: Clinical Observations with Chymo- 
trypsin in 306 Patients. Accepted for publication in Indust. Med. (April) 1960, 4. Clinical, 
Reports to the Medical Dept., Armour Pharmaceutical Company, 1959, 5. Reich, W. J.. 
and Nechtow, M. J.: Scientific Exhibit, Chicago Medical Society (March) 1960. 6. Taub. S.J.: 
Paper presented Annual Meeting, TAK Medical Fraternity, Miami, Florida (March) 1960, 


© 1960, A. P. Co 
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Longtin 


TRACHEAL-BRONCHIAL 
INTUBATION TUBES 


for a safer and more efficient method of 
administering anesthesia in thoracic surgery 








Features 


@ Permit maintenance of air-tight cir- 
cuit in each lung independently with 
anesthesia machines. 


@ Secretions such as pus, blood may 
be removed by suction separately 
from each lung. 


@ Volume and pressure of the atmos- 
phere, concentration .of oxygen, of 
anesthetic gas may be varied in one 
UTay-Avdhdateleha-bai-ceadlar-Mdal-ne)dal-ia lel alom 


@ Provide more latitude for the sur- 
geon in his work, better control of 
patient respiratory and circulatory 
Xoreliilelaielanmm (olan dal-Mr-lal-s-3 dade 


@ Prevent contamination of the 
healthy lung with pus, blood, cells 
or infectious matter from the 
diseased lung. 


Cat. No. 2720 





Consult Your Dealer 
or 
Write for Information 


Son) ’ 
~ oe & 
ABLISHED IN 1900 ~ saseenanrs BY REINHOLD WAPPLER 
FREDERICK J. WALLACE, President 


American (ystoscope Ine. 


8 PELHAM PARKWAY PELHAM MANOR (PELHAM), NEW YORK 











in edema of pregnancy 
“gratifying relief... 
inall patients, 


treated with 
nvoroDIU 


increased potency—without corresponding increase in side effects 
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Ford, Ralph V.: Southern Med. JI. 52: 40,( Jan.) 1959 

“Hydrochlorothiazide was given 
to patients with edema (mild to 
moderate) of varied etiology...” 
“There were... women in the 
third trimester of pregnancy.” In 
these patients the cumulative 
weight loss was 2 pounds after 
seven days of therapy and 4. 
pounds after twenty-one days. 
Gratifying relief of edema was 


observed in all patients. 


DOSAGE: One or two 50 mg. tablets HYDRODIURIL once or 
twice a day, depending upon the condition and indi- 


vidual patient response. 


SUPPLIED: 25 mg. and 50 mg. scored tablets HYDRODIURIL 


(Hydrochlorothiazide) in bottles of 100 and 1,000. 
HYDRODIURIL is a trademark of Merck & Co., INC. 


Additional information on HYDRODIURIL is available to the 
physician on request. ©1960 Merck & Co., INC. 


S MERCK SHARP & DOHME 
Division of Merck & Co., Inc. Philadelphia 1, Pa, 
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@ KAPSEALS? 


Bumatin 


(PAROMOMYCIN, PARKE-DAVIS) 
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AAGTERIAL AND 


; USEFUL IN INFEC- 
TIOUS DIARRHEAS OF BAGILLARY AND 
NONSPEGIFIC ETIOLOGY.” PRACTICALLY UN- 
ABSORBED, THUS VIRTUALLY NONTOXIC.” 
VALUABLE IN ALL FORMS OF INTESTINAL 
AMEBIASIS-AGUTE, SUBAGUTE, AND CHRONIC. 
EFFECTIVE IN PREOPERATIVE SUPPRESSION 
OF INTESTINAL FLORA, AND IN ADJUNGC- 
TIVE MANAGEMENT OF HEPATIC COMA.” 


Supplied: Humatin is supplied as the sulfate in Kapseals,® each containing 250 mg. of base; bottles of 16. Literature 
supplying details of dosage and administration available on request. References: (1) Courtney, K. O., & Thompson, 
P. E.: Paromomycin As a Therapeutic Substance for Intestinal Amebiasis and Bacterial Enteritis, Antibiotics 
Annual 1959-1960, New York, Medical Encyclopedia Inc., in press. (2) Godenne, G. D.: Paromomycin in Diarrheas 
of Infants and Children, Antibiotics Annual 1959-1960, New York, Medical Encyclopedia Inc., in press. (3) McMath, 
W. EF. T., & Hussain, K. K.: Pub. Health 73:328, 1959. (4) Personal Communications to the Department of Clinical 
Investigation, Parke, Davis & Company, 1959. (5) Shafei, A. Z.: Antibiotic Med. & Clin. Therapy 6:275, 1959. 
(6) Elias, F L., & Oliver-Gonzalez, J.: Antibiotic Med. & Clin. Therapy 6:584, 1959. (7) Carter, C. H.: Antibiotic 
Med. & Clin. Therapy 6:586, 1959. (8) Fast, B. B., et al.: Arch. Int. Med. 101:467, 1958. (9) Mackie, J. E., et al.: 
New England J. Med. 259:1151, 1958. (10) Stormont, J. M., et al.: New England J. Med. 259:1145, 1958. 00460 


Y-Detroit 32,Michigan 
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skilled 


F hands deserve 
| the finest 


WILSON 
SURGEONS 
- GLOVES 


THE ONLY BRAND WITH 
flat trim wrist and naturally curved fingers 


Now available in a new wrist style—without beaded 
edge—color-banded Wilson Gloves are better 


than ever. They slip on more easily, fit the wrist more 
comfortably, show less tendency to roll down in 
use. And with exclusive curved fingers that follow 


natural hand conformation, Wilson Surgeons’ Gloves 
are unsurpassed in fit and comfort. 


BECTON, DICKINSON AND COMPANY 
RUTHERFORD, NEW JERSEY 
in Canada: Becton, Dickinson & ( na 


WILSON AND B-D-——-REGISTERED TRADEMARKS, U.S. PAT. OFF. 




















DESITIN 


hemorrhoidal 


SU PPOSITORIES 


with cod liver oil 


Comyales and literature available from 


DESITIN CHEMICAL COMPANY ® 812 Branch Ave., Providence 4, R. 1. 
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what lurks beyond the broad spectrum? 


Broad spectrum antibiotics provide the best means 
of combating pathogenic organisms which range all 
the way from large protozoa through gram-negative 
and gram-positive bacteria to certain viruses at the 
far end of the spectrum. 

But beyond the spectrum lurk pathogenic fungi. It 
is increasingly apparent that fungal superinfections 
may occur during or after a course of broad spec- 
trum antibiotics.1.2 Long term debilitating diseases, 
diabetes, pregnancy, corticosteroid therapy, high or 
prolonged antibiotic dosage, and other causes may 
predispose to fungal superinfections.1:3.4 
Mysteclin-V controls infection and prevents super- 
infection. It makes a telling assault on bacterial 
infections and, in addition, prevents monilial over- 
growth.25-8 Mysteclin-V is a combination of tetra- 
cycline phosphate complex for reliable control of 
most infections encountered in daily practice, and 
Mycostatin, the safe antifungal antibiotic. When you 
prescribe Mysteclin-V, you provide “broad spectrum 
therapy” plus extra protection that extends beyond 
the spectrum of ordinary antibiotics. 


MYSTECLIN’®, ‘SUMYCIN'®, ‘MYCOSTATIN'®, AND ‘FUNGIZONE’® ARE SQUIBB TRADEMARKS 


wo 


N 


In pediatrics: Mysteclin-F for Aqueous Drops and 
Mysteclin-F for Syrup are phosphate-potentiated 
tetracycline combined with the new antifungal anti- 
biotic, Fungizone (amphotericin B). They provide 
good-tasting, fruit-flavored aqueous liquids for your 
pediatric patients. 

Supplied: Mysteclin-V Capsules (250 mg./250,000 u.) ; Half- 
strength Capsules (125 mg./125,000 u.); Mysteclin-F for 
Syrup (125 mg./25 mg. per 5 ce.);for Aqueous Drops (100 
mg./20 mg. per cc.) 

References: 1. Dowling, H. F.: Postgrad. 
Gimble, A. I.; Shea, J. G., and Katz, S.: 
New York, Medical Encyclopedia Inc., 


Kneeland, Y., Jr., and Wortis, S. B.: 
(Aug.) 1957. 4. Rein, Cc. R.; L : 


Med. 23:594 (June) 1958. 2. 
Antibiotics Annual 1955-1956 

1956, p. 676. 3. Long, P. H., in 
Bull. New York Acad. Med. 33:552 
, L. A., and Dick, L. A.: Antibiotic Med. 





& Clin. Ther. 4:771 (Dec.) 1957. 5. Stone, M. L., and Mersheimer, W. L.: 
Antibiotics Annual 1955-1956, New York, Medical Encyclopedia Inc., 1956, 
p. 862. 6. Campbell, E. A.; Prigot, A., and Dorsey, G. M.: Antibiotic Med. 
& Clin. Ther. 4:817 (Dec.) 1957. 7. Chamberlain, C.; Burros, H. M., and 
Borromeo, V.: ar Med. & Clin. Ther. 5:521 (Aug.) 1958. 8. From, 
P., and Alli, Antibiotic Med. & Clin. Ther. 5:639 (Nov.) 1958. 


Mysteclin - V 


Tetra ne Phosphate Complex (Sumycin) and Nystatin (Mycosta 


SQUIBB 


Squibb Quality -the 
Priceless Ingredient 





























When the weekend 
(lo-it-vourselfer telephones 


and this morn 
Da 1 \ 1) ci 
tyah oun 


there is a way to early, 
dependable relief 
of his back distress 


POTENT— rapid relief in acute conditions 


sare —for prolonged use in chronic conditions 


EASY TO USE: usual adult dosage is one 350 mg. 
tablet 3 times daily and at bedtime (drowsiness 
may occur, usually at higher dosage ) 


SUPPLIED: 350) mg., white, coated tablets, 
bottles of 50 


SONA 


(carisoprodol Wallace) 


the pain goes while the muscle relaxes 


ay WALLACE LABORATORIES, Vew Brunswick, New Jersey 
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Why not just one “‘all-purpose”’ electrocardiograph — 

for house calls... office use with a choice of chart speeds, 
sensitivities, recording capabilities . . . mobile “theart 
station”’ use in clinics and hospitals? Because each need 
calls for specific, individual instrument characteristics — as 
found in these three Sanborn electrocardiographs. 


The Sanborn Model 300 Visette weighs only 18 pounds, is 

as small as a brief case, has rugged, largely transistorized 
circuitry. The Model 100 Viso-Cardiette is also portable, but 
expressly designed for use where the versatility of two chart 
speeds, three sensitivities, and provision for monitoring 

and other types of recording are desired. The third Sanborn 
instrument is the Model 100M ‘‘Mobile Viso’’ — identical 
in circuitry to the 100, but in a mobile cabinet of either 
mahogany or rugged, stain-resistant plastic laminate. 


Each ECG has particular usefulness . . . and each offers 
proven design and performance. Ask your nearby Sanborn 
man to demonstrate the instrument of your choice — 
designed for your needs. 


SANBORN FY COMPANY 


y 
MEDICAL DIVISION, 175 Wyman St., Waltham 54, Massachusetts 
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Your surgical convalescent feels better 
because he is better with 


(Nandrolone phenpropionate injection, ORCANON) 


for safe potent anabolic stimulation 
to maintain positive nitrogen balance 
to promote rapid wound healing 
to restore appetite, strength, vitality 
to shorten convalescence, save nursing time 
to reduce the cost of recovery 
Supplied: 1-cc. ampuls (box of three) and 5-ce. vials, 
25 mg. nandrolone phenpropionate/ cc. 
Adults: 1 cc. i.m. each week, or 2 cc. every other week. 











ZA 


More suitable sedation for more hospitalized patients 
n fhany hospitals, barbiturates are being replaced with Doriden. The reasons: 
Jorden offers sound, restful sleep for patients who are sensitive to barbiturates, 
wh@ have low vital capacity and poor respiratory reserve, or are unable to use 
jarBiturates because of hepatic or renal disease. Because Doriden is rapidly 
nefabolized, ‘‘hangover’’ or ‘‘fog’’ seldom occurs. e)>y/a) al 
SUPBLIED: Tablets, 0.5 Gm., 0.25 Gm., and 0.125 Gm. ») 


(glutethimide ciBa) 


CIBA 


SUMMIT, N. J. 











In Kraurosis and Leukoplakia Vulvae, 


Pruritis Vulvae et Ani, Postmenopausal 


and Senile Vaginitis cee 


0) 


HIST-A-CORT-E 


CREME pH 4.7 


ACID MANTLE* -HYDROCORTISONE-ESTRONE-PYRILAMINE MALEATE-SYNTHETIC VITAMIN A 


boone | 


Stops itching instantly and completely. 
Corrects thickening of skin—eliminates scaling. 
Restores skin to normal softness and pliability. 
Tends to negate necessity for surgery 


in Kraurosis and Leukoplakia Vulvae. 


2 INCORPORATED 

Supply: With %2% hydrocortisone in ' oz: and | oz. tubes MW EXCLUSIVE 

Tits 
VEHICLE 


With 1% hydrocortisone in '/ oz. tubes 
Sig: Apply twice daily Samples and literature on request 


DOME CHEMICALS INC. 


125 West End Avenue, New York 23 
66S N, Robertson Bivd.,Los Angeles 46 + 2765 Bates Road, Montreal 
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INTRAVENOUS ANESTHETIC 
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ALPEN is the oral penicillin that provides,on a fasting stomach, 
peak antibiotic blood levels approximately twice as high as oral potas- 
sium penicillin V...and significantly higher than I. M. penicillin G. 


Some strains of staphylococci resistant to other penicillins exhibit in 
vitro sensitivity to potassium phenethicillin. 


ALPEN has greater freedom from the G. I. sequelae (overgrowth of 
resistant flora) sometimes observed with broad spectrum -mycins. 


ALPEN gives much higher antibiotic levels within the first hour of 
ingestion by the well-tolerated oral route. 


SAG, SR Cte ade My cae le ie abe 


WHEN TO USE ALPEN Recommended in the treatment of infec- 
tions caused by pneumococci, streptococci, gonococci, coryne- 
bacteria, and penicillin-sensitive staphylococci. 

HOW TO USE ALPEN Depending on the severity of the infection, 
125 mg. (200,000 units) or 250 mg. (400,000 units) three times 
daily may be used. In more severe or stubborn infections, a dos- 
age of 500 mg. (800,000 units) t.id. may be employed. In beta 
hemolytic streptococcal infections, treatment should be con- 
tinued for at least ten days. 

PRECAUTIONS The usual precautions in the administration of 
oral penicillin should be observed. For further details see pack- 
age literature. 

Tablets: 125 mg. and 250 mg., bottles of 25 and 100. Powder for 
Oral Solution (lemon-lime flavored), 1.5 Gm. bottle (125 mg. per 
5 cc. teaspoonful). 


this is the tablet 
that gives higher peak 


antibiotic blood levels 


HIGHER THAN I. M. PENICILLIN G 
HIGHER THAN POTASSIUM PENICILLIN V 


ALPEN 


ALPEN"? potassium phenethicillin 


Seolering 























Zimmer...demanded the world over 


for dependability and precision 


The language may differ, but the meaning is 
the same everywhere. Zimmer testing and 
inspection go hand in hand throughout the 
manufacturing process of every appliance. 
Before being considered for use in Zimmer 
internal fixation implants, raw materials 
must pass the most rigid tests for corrosion 
resistance, proper Rockwell hardness and 
other physical properties. 

After manufacture, each part is subjected to 
fatigue, stress, and sharpness tests and sur- 


In Caracas, Venezuela 
J. D. Colimodio, Este 2 y Sur. 21 No. 148 





Each Smith-Petersen Nail 
must pass 15 separate in- 
spection tests. 


face finish inspection. Ingenious gauges and 
machines have been made especially for fab- 
ricating and testing Zimmer products. In 
addition Zimmer conducts intensive research 
and development projects using independent 
research organizations and other professional 
sources to supplement their program. 


Zimmer products—manufactured exclusively 
in Warsaw, Indiana, U.S.A. — are sold 
throughout the world. 


In Leopoldville, Belgian Congo 
Ets. Couvreur-Congo, s.c.a.7r.l., Siege Social 


ZIMMER MANUFACTURING CO. + WARSAW, INDIANA, U.S. A. 





LOOK FOR THE TRADEMARK (@) 











=~ + -llltlt~”COGSOCOCT OP CS 








; and 
-fab- 
> 
arch 
ident 
ional 


ively 
sold 


social 





for induction anesthesia 
there’s no “fighting” it 
i. VINETHENE 


(VINYL ETHER FOR ANESTHESIA, USP) 



















Patients rarely fight induction with VINETHENE. 
Its action is rapid and smooth, seldom causing 
excitement or nausea. Used prior to maintenance 
with ether, VINETHENE largely spares the patient 
from irritation to mucous membranes. 

Also valuable in short operative procedures by 
itself and as a complement to less potent agents 
such as ethylene or nitrous oxide. VINETHENE has 

been used with confidence for well over 25 years. 


SUPPLIED: In 10-cc.. 25-cc.. 50-cc.. and 75-ce. bottles, 
each with adjustable plastic dropper cap 


VINETHENE ts a trademark of Merck & Co., INC 


AV & MERCK SHARP & DOHME 
WA Division of Merck & Co., INc., Philadelphia 1. Pa. 
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how does Meliaril differ from other potent tranquilizers? 
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THIORIDAZINE HCI 
specific, effective tranquilizer 
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provides highly effective tranquilization, 
relieves anxiety, tension, nervousness, 


dut is virtually free of such toxie affects as 
Jaundice 
Parkinsonism 
blood dyserasia 
_ dermatitis 





greater specificity of tranquilizing 
action results in fewer side effects 


Virtual freedom of Mellaril 
from major toxic effects is 
due to greater specificity 
of tranquilizing action 
— divorced from such 
“diffuse” effects as anti- 
emetic action. 


he most striking aspect of thioridazine [MELLARIL] therapy is the poverty 
of side-effects.” 


conclusion it may be said that thioridazine is at least as effective in 
relieving psychiatric illness as other drugs of its class. On.a milligram for 
milligram basis it has the same order of potency as chlorpromazine. In 
its low incidence of side-effects and toxicity, it is superior to all other 
tranquilizing drugs tested. For this reason it is well tolerated by patients, 
particularly those who are not hospitalized and who frequently discontinue 
their medication with other drugs because of dizziness, sleepiness, increased 
tension, or Parkinsonism.”* 


Supply: MELLARIL Tablets, 10 mg., 25 mg., 100 mg. 


*Kinross-Wright, J.: Newer phenothiazine drugs in treatment of nervous disorders, J.A.M.A. 170:1283, July 11, 1959. 
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Eeapeptaaine Citrate (75 mg.) with Acetylsalicylic Acid (325 mg.), 
ye 







postpartum pain 
episiotomy 
dilatation and curettage 
vaginal surgery 
hysterectomy 

breast engorgement 
postspinal cephalalgia 
dysmenorrhea 








potent non-narcotic analgesia plus anti-inflamma- 
tory benefits without risk of addiction or tolerance 


in obstetrics: ‘'... [ZACTIRIN] is an effective analgesic for the 
usual types of pain occurring during the postpartum period.’’* 
in gynecology: ‘'... [ZACTIRIN] satisfactorily relieves mild 
or moderate postoperative pain occurring as a result of major 
and minor surgical procedures.’’* 


Supplied: Tablets, bottles of 48. 


*Roden, J.S., and Haugen, H.M.: Evaluation of a New Analgesic Com- 
bination, Missouri Med. 55:128 (Feb.) 1958. 


For further information on prescribing and administering ZACTIRIN 
see descriptive literature, available on request. 
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Wyeth Laboratories Philadelphia 1, Pa. : A Century of Service to Medicine 
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When she asks “Doctor, what will 
it be?” you can either flip a coin or 
point out that 51.25% births are 
male.! But when she mentions morn- 
ing sickness, your course is clear: 
BONADOXIN, 


For, in a series of 766 cases of morn- 
ing sickness, seven investigators 
report excellent to good results in 
94%.? More than 60 million of these 
tiny tablets have been taken. The 
formula: 25 mg. Meclizine HCl (for 
antinauseant action) and 50 mg. 


Pyridoxine HCl (for metabolic re- 
placement). Just one tablet the night 
before is usually enough. 


BONADOXIN—DROPS and Tablets— 
are also effective in infant colic, 
motion sickness, labyrinthitis, Men- 
iere’s syndrome and nausea follow- 
ing anesthesia or radiation therapy. 
See PDR p. 795. 

1. Projection from Vital Statistics, U.S. Gov- 
ernment Dept. HEW, Vol. 48, No. 14, 1958, 
p. 398. 

2. Modell, W.: Drugs of Choice 1958-1959, 
St. Louis, C. V. Mosby Company, 1958, p. 347. 


New York 17, New York 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 
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indicated effective 


in all degrees by itself in most 
of hypertension hypertensives 
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HYDROPRES can be used: 


® alone (in most patients, HYDROPRES is the only antihypertensive medication needed.) 


> as DaS/ } adding othe f ) (Should other anti- 
kA ab Me coun tase to be added, they can be given in much lower than usual dosage 
so that their side effects are often strikingly reduced.) 

* as replacement ther IiDY, 1N pat 
(In patients treated with rauwolfia or its derivatives, HYDROPRES can produce a greater anti- 
hypertensive effect. Moreover, HYDROPRES is less likely to cause side effects characteristic 
of rauwolfia, since the required dosage of reserpine is usually less when given in combination 
with HydroDIURIL than when given alone.) 


HYDROPRES-25 HYDROPRES- 


25 mg. HydroDIURIL, 0.125 mg. reserpine. 50 mg. HydroDIURIL, 0.125 mg. reserpine. 
One tablet one to four times a day. One tablet one or two times a day. 


lf the patient is receiving ganglion blocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


€p MERCK SHARP & DOHME, piviSiON OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


@HYOROPRES AND HYORODIURIL ARE TRADEMARKS OF M 











In 259 cases of skin and soft tissue infections treated with triacetyloleandomy- 
cin, investigators!-§ report good or excellent results in 95.6 per cent. Infections 
included abscesses, furuncles, carbuncles, cellulitis, infected burns, pustular 
acne, pyodermas, and wound infections. 


Other studies, as well as wide usage, have shown that CYCLAMYCIN is also 
prompt and reliable therapy for respiratory and urinary tract infections due to 
gram-positive pathogens. CYCLAMYCIN has often proved effective against 
staphylococci resistant to other antibiotics. 


Available in both capsule and flavored liquid form, CYCLAMYCIN is convenient 
to administer, readily accepted by patients of all ages. 


Wyeth Laboratories Philadelphia 1, Pa. 


a most effective antibiotic for 


skin and 
soft tissue 
infections 











my . GOOD 


A “workhorse mycin’ for common infections... 


% ‘iS 
* | ANNIVERSARY | 


SaaS esses! 


A Century of 
Service to Medicine 


pg Capsules, 125 mg. and 250 mg., vials of 36. Oral suspension, 125 mg. per 5-cc. teaspoonful, bottles 
of 2 fl. oz. 


References: 1. Wennersten, J.R.: Antibiotic Med. 5:527 (Aug.) 1958. 2. Shubin, H., et al.: Antibiotics Annual 
1957-1958, Medical Encyclopedia, Inc., pp. 679-684. 3. Olansky, S., and McCormick, G.E., Jr.: Antibiotics 
Annual 1958-1959, Medical Encyclopedia, Inc., pp. 265-267. 4. Isenberg, H., and Karelitz, S.: Ibid., pp. 
284-286. 5. Mellman, W.J., et al.: Ibid., pp. 319-326. 6. Leming, B.H., Jr., et al.: Ibid., pp. 418-424. 7. 
Albright, J.G., and Hall, W.H.: Antibiot. Med. & Clin. Therap. 6 :283 (May) 1959. 8. McCrumb, F.R., Jr., and 
Snyder, M.J.: Personal Communication. 
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to make the most of your talents and techniques... 


University of Illinois Sternal Needle 


V. Mueller research simplifies a dependable technique. Efficient for bone mar- 
row aspirations from sternum, iliac crest, vertebra, tibia, femur, internal 
malleoli; also for marrow infusions. Depth of 15G, 1-inch cannula is adjust- 
able; stylet locks in place. Stainless steel. Order as No. SU-21000, each $14.50. 


VMUELLER & CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
DALLAS e HOUSTON ¢« LOS ANGELES e ROCHESTER, MINN. 
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concentrated nutritional support 
En-Cebrin provides phosphorus-free calcium . . . all 
known antianemia factors . . . plus important vita- 


mins and minerals. 


one-a-day convenience and economy 
A single Pulvule® daily provides comprehensive vita- 
min-mineral supplementation throughout pregnancy 


and lactation. 


invitingly styled 
The pink-and-blue En-Cebrin Pulvules are supplied 
in decorative apothecary-type bottles, fashioned to 


enlist patient co-operation. 


In special bottles of 100; also available in quantities of 
5,000. 


En-Cebrin™ (prenatal vitamin-mineral supplements, Lilly) 


ELI LILLY AND COMPANY ¢ INDIANAPOLIS 6, 
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INDICATIONS 


ae Heap: temporomandibular 

muscle spasm @e NECK: acute 
torticollis, osteoarthritis of cer- 
vical spine with spasm of cervical 
muscles, whiplash injury e TRUNK AND CHEsT: costochondritis, intercostal myositis, xiphodynia e BACK: 
acute and chronic lumbar strains and sprains, acute low back pain (unspecified), acute lumbar arthritis 
and traumatic injury, compression fracture, herniated intervertebral disc, post-disc syndrome, strained 
muscle(s) ¢ EXTREMITIES: acute hip injury with muscle spasm, ankle sprain, arthritis (as of foot or knee), 
blow to shin followed by muscle spasm, bursitis, spasm or strain of muscle or muscle group, old fracture 
with recurrent spasm, Pellegrini-Stieda disease, tenosynovitis with associated pain and spasm. 
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-pain due to 
or associated with 
-spasm of skeletal muscle 


a new muscle relaxant-analgesic 


sal 


Many conditions, painful in themselves, often give rise to spasm of skeletal muscles. 
ROBAXISAL, the new dual-acting muscle relaxant-analgesic, treats both the pain and 
the spasm with marked success: In clinical studies on 311 patients, 12 investigators’ 
reported satisfactory results in 86.5%. Each ROBAXISAL Tablet contains: 








¢ A relaxant component — Robaxin* — widely recognized for its prompt, long-lasting relief of 
painful skeletal muscle spasm, with unusual freedom from undesired side effects... ..... 400 mg. 
*Methocarbamol Robins. U.S. Pat. No. 2770649. 


* An analgesic component—aspirin—whose pain-relieving effect is markedly enhanced by Robaxin, 


and which has added value as an anti-inflammatory and anti-rheumatic agent. .. . (5 gr.) 325 mg. 
= INDICATIONS: Rosaxisat is indicated when analgesic as SUPPLY: Rospaxisat Tablets (pink-and-white, laminated) 
NS well as relaxant action is desired in the treatment of skeletal in bottles of 100 and 500. 

muscle spasm and severe concurrent pain. Typical condi- 

lar tions are disorders of the back, whiplash and other trau- Also available: Ropaxtn Injectable, 1.0 Gm. in 10-cc. am- 
ite matic injuries, myositis, and pain and spasm associated with pul. Ropaxin Tablets, 0.5 Gm. (white, scored) in bottles of 
er- arthritis. 50 and 500. 
cal *Clinical reports ig files of A. H. Robins Co.. loc. from: J. Allen, Madison. Wisc. B. Billow, New York. N. ¥.. B. Richmond, 
K: C. Freeman, Jr., Augusta, Ga., R. B. Gordon, New York. N. a }. E. Holmblad, Schenectady, N. Y., L. Levy, New York “N.Y N. Pn 
we Chicago Heights, IIL, H. Nachman, Richmond, Va., A. Poindexter, Los Angeles, Cal., E. heoen. Brooklyn, N. Y., K. bg betty Fairfield, Ia. 
9 Additional information available upon request. 
: ? 
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Making today’s medicines with integrity . . . seeking tomorrow’s with persistence 
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STERILE 







TAIN’ T 
STERILE! 


The nice old lady who scored her pie crusts “TM” and 
“TM” (‘Tis or ’Tain’t Mince) never knew which was which. So 
it is with “homemade” petrolatum gauze...there’s always 
the question of sterility. That’s why most hospitals 
specify ‘Vaseline’ Sterile Petrolatum Gauze U.S.P. This 
label insures the absolute sterility that is difficult to attain 
in hospital-made gauze. 











Available in 6 sizes 


® 
IN DISPOSABLE PLASTIC TUBES VASELI N E STE RI LE 
wees" | PETROLATUM GAUZE 


IN HEAT-SEALED FOIL ENVELOPES 
3” x 3” pads, open to 3” x 9” strips, 6 to box 





7 ages oe 
1” x 36” strips, 6 to box i is 
3” x 18” strips, 6 to box « 
3” x 36” strips, 6 to box : Be ge gst s Lead 7 
” x 36” strips, 6 to box “itii.in 
6” x 36” strips, & me ale 2 


PROFESSIONAL PRODUCTS DIVISION 
Chesebrough-Pond’s Inc., New York 17, N. Y. 
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REDUCE. 


TISSUE REACTION 
WITHNEW 


DERMALENE  <- 


POLYETHYLENE <q 


AMERICAN CYANAMID COMPANY 
SURGICAL PRODUCTS DIVISION 
80 ROCKEFELLER PLAZA 

NEW YORK, N.Y. 





Sales Office: Danbury, Connecticut 


SUTURES 


Improves cosmetic results Recent comparative studies indicate 
that polyethylene causes significantly less foreign-body reaction 
than nylon and other synthetic suture materials—an important 
advantage in plastic and cuticular surgery. 


Greater strength... better handling qualities Size for size, 
new DERMALENE polyethylene sutures exceed even nylon in 
tensile strength—on both straight-pull and knot tests — have 
greater pliability, less stretch and better knot-holding properties. 


Exclusive Elliptron®i Needle—Safer Surgilope SP® Sterile Strip Pack 
Evaluate new DERMALENE polyethylene sutures for yourself — 


contact your Surgical Products Division representative, or write 
direct. 


PRODUCERS OF DAVIS & GECK SUTURES AND VIM” HYPODERMIC SYRINGES AND NEEDLES 
tPatent Pending 
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THROMBIN [HUMAN] 











Ortho Pharmaceutical Corporation 











in trichomonas vaginitis 
AVC STOPS LEUKORRHEA 


- in monilial vaginitis 
AVG STOPS LEUKORRHEA 


‘ — 66 Mounting clinical 
in mixed infections evidence has defi- 


(ir [AVC Improved] as 
a safe, easy, ef fec- 
in nonspecific vaginitis ine tive and simplified 


AVC STOPS LEUKORRHEA | : treatment for vagi- 
ee ) nal discharges. 99* 


in postpartum cervical erosion 
AVC STOPS LEUKORRHEA 


in gynecologic surgery 
AVG STOPS LEUKORRHEA 








STOPS THE TORMENT; 
DESTROYS THE CAUSE 

IN CERVICITIS nen 
... IN VAGINITIS. 


SUPPOSITORIES 


NEW IMPROVED 
*Pontarelli, D. J.: M. Times 84:621,1956. 


Trademark: AVC 


Products of 


oe CREAM: tubes of 4 oz. with or without applicator. 
Original Research 
in) SUPPOSITORIES: box of 12 with applicator. 


THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. 
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Only Yesterday 


This was medicine. Scrub-up in the kitchen, delivery in the 
bedroom. Thirty years ago it was all recorded in this film 
a pioneering effort by Wyeth and its people. It helped 
teach over a generation of doctors, and though no longer 


usable, it’s still requested. 


Requested more frequently, however, are the many 
modern, informative films in the ever-expanding Wyeth 
Film Library. Medical and visual arts specialists plan and 
execute Wyeth films, which are designed to help you and 
your associates. They include teaching films, such as 
Disorders of the Heart Beat; and films that describe the 
use of new therapeutic agents, A New Anti-Anxiety Factor 


is one of many. 


Illustrated take-home booklets with summaries are 
available for many Wyeth films. Wyeth Films-on-loan are 
shipped to all parts of the world to serve medical schools, 
hospitals and allied medical groups. Requests for films 
described in the folder, Medical Motion Pictures 1960, 
are filled promptly and without charge. Your inquiries 


are invited. 


Wyeth Laboratories Philadelphia 1, Pa. 























“Experimental work 
to date indicate 


is... an effective 
antiemetic with 
exceedingly low 
foxictty,.... 


MORNIDINE 


for better low-dosage control 
of postoperative vomiting 


For postoperative vomiting, Mornidine 
(brand of pipamazine) is the most recent 
addition to the phenothiazines. It offers 
four important attributes for excellent 
postoperative control of vomiting: 

1. low dosage 
. specific action on the vomitingcenter 
. remarkably low incidence of side 

effects — with greater safety 

4. both tablet and parenteral forms 
When Mornidine is combined with an 
analgesic the effective dose of the latter 
can be diminished. Further, there usually 
is a reduction in the uneasiness and anx- 
iety of postoperative patients. 


WwW dN 


Mornidine comes in two dosage forms: 
tablets and ampuls for parenteral admin- 
istration. 

For complete information on the use 
of Mornidine in surgical patients refer 
to instructions enclosed with each ampul. 

The usual adult dose is 5. mg. intra- 
muscularly (1 cc.) or orally every four to 
six hours, as needed. 


6.D. SEARLE «co. 


CHICAGO 80, ILLINOIS 
Research in the Service of Medicine 


*Friend, D. G.: Current Drug Therapy: The Phenothiazines, 
Clin. Pharm. & Therap. 1:5 (Jan.) 1960. 


and clinical observations 


that this phenothiazine 

















in surgical 





Levophed saves more lives 


“,.. Levophed does produce a marked vasoconstriction and is effective in raising 
the blood pressure in shock when other agents have failed... .” 


— Brown, W. H.: J. Louisiana M. Soc. 111:327, Sept., 1959 
When used promptly under controlled experimental conditions, Levophed “... is 
apparently of equal value to whole blood, plasma, or dextran in restoring both 
blood pressure and oxygen levels to normal.’’ -cativa, F.s., and others: Am. J. M. Se. 238:308, Sept., 1959 


LABORATORIES 
be controlled. —Corday, Eliot, and others: Ann. Int. Med. 50:535, March, 1959 New York 18, N. Y 


Levophed (brand of levarterenc 


Levophed is safe, since its pressor action can always (I) ithnop 


demark reg. U. S. Pat. ¢ 


69 














To insure vounlic 
Theti 
nile 


The lady looks for P¢" 
sheerness... youre alles ®* 
therapeutic support. 
There’s one way to 


set both 









relief from varicosities may not |o‘ 
any further. Unless, of course, $ 
learns what to expect from clas 


therapeutic value of nylon wrappejf 
rubber threads—the materia! th, 
makes the critical difference be! wegular 
the authentic compression you walhe rep 


THE KENDALL comm BAU 


VOuplient’s cooperation... be sure she has 
elraight tacts 
ilasuic stockings 





‘or ind the superficial pressure of the out, these long-wearing hose main- 
retch nylons that are apt to catch tain true leg support at a cost between 
e [tee eye. only 3 and 4 dollars a month. 


[ As the world’s largest maker, Bauer 
he constant support of rubber & Black is able to offer a full range 
he can see that nylon stretches. But of styles—for workaday wear, for 
ecan’t see that this is a lazy kind of casual dress or for formal occasions. 
retch—with little return force. Prices start at $7.50 a pair... expert 













rt. 
r ti . 


With rubber in every supporting fitting is available at all leading drug, 
read, Bauer & Black Elastic Hosiery department and surgical supply 
1e essentipovides positive, even pressure over stores. 
rt nylope veins. With Bauer & Black Elastic 
They loflosiery, she gets the therapy and For literature on treat- 


ment and prevention of 


“supportfophylaxis you intend. She receives varicose veins by com- 
e relief she needs, with the sheer pression, write Bauer & 
yus need Pok she likes. Black, Dept. SGO-6 309 
y not lof .. West Jackson Blvd., 
course. sf@Shionable 51 gauge sheerness Chicago 6, Illinois. 





om cast should be pointed out to her, how- : 

‘stanc's (Wer, that she has to get the hose out Ba uer & Black 
1 wra)peyf the box and on her legs to appre- FE] ewe 

erial thfiate how much they look like her astit 


ce be! Weegular sheer nylons. Also, that when 
| you Wahhe replacement costs are averaged 


Hosiery 





Ico “BAUER & BLACK oivision 








now... 
easier dosage measurement 
in preanesthetic drying 


Antrenyl... 


(oxyphenonium bromide CIBA) 


INJECTABLE SOLUTION 


zt a Newconcentration of 1 mg./ml., 
i 1 mg./mi. ] oh 


in multiple-dose vials, facilitates 
SUPPLIED: Muctipte. Measurement of the dose most 
DOSE VIALS, 10 ml.,each ml. —— : " a 
containing 1 mg. Antrenyi often required. Highly effective 
ahaniiiicssescuindideds as a preanesthetic drying agent. 


cc NEW A 










Complete information available on request. 
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Formula: benzocaine 4.5% 
benzethonium chloride 0.1%; 
menthol 0.5%; dissolved in 
oils (DOHO PROCESS) 


Available in 3 sizes: 


PRESCRIPTION: new 3 oz. 
(for individual therapy 
in hospital & home) 


HOSPITAL: 12 oz. economy 
JUNIOR: 6 02. 


MALLON DIVISION OF 





100 VARICK ST.. NEW YORK 13.N. Y¥ 


AJ 


Other indications responding 
to DERMOPLAST’s quick, 
therapeutic pain relief: 






Supporting clinical data on request 
















LIGHT WHERE AND WHEN 
THE SURGEON 
| | oh 


"SO SERIES” 
TWIN-LIGHTS 


anew 
lighting concept 


The surgeon’s skill depends in good 
measure on his ability to see. 


That’s where the Castle’s new 

“80 SERIES” Twin-Lights can be so 
very helpful. For these new lights, 
available in single and twin lamphead 
models, provide new features which mean easier, 
more accurate vision for surgery’s critical work. 


1. For the first time—Twin-Lights enable surgeon to control three essential 
elements—beam size, beam intensity, and beam direction ...all from a 
centrally located sterilizable control handle. Light where and when the surgeon 
wants it . . . precisely tailored to his individual seeing needs. 


2. For the first time—variable intensity from 1000-10,000 foot-candles; massive 
wound or dual area lighting; small area or flood coverage. 


3. For the first time—fingertouch, all-plane maneuverability; surface or 
recessed tracks; single arm yoke suspension, dust-free construction. 


Write for full information on these and other Castle Major and 
Minor Surgical Lights. 


Cart_tl_e— LIGHTS AND STERILIZERS 


WILMOT CASTLE CoO., 1809-6 E. HENRIETTA RD., ROCHESTER 18, N.Y. 






















CARBOCAINE , 


a unique local anesthetic agent 
with ‘‘,..outstanding features.’”’ 


Dear Doctor: 


Carbocaine is a major advance in local anesthesia. It is a new chemical com- 
pound with unmatched anesthetic activity. Carbocaine combines the advantages 
of rapid onset and prolonged duration of anesthesia. Because Carbocaine has very 
low systemic toxicity and virtually no vasodilating action, it is not necessary to 
add vasoconstrictors such as epinephrine. 


ft’ 


The advantages of a local anesthetic that can be injected without the simul- 
taneous injection of epinephrine have been fully explored and documented. 
Carbocaine not only has made local anesthesia safer in general, but also has per- 
mitted local anesthesia in patients to whom formerly it would have been denied. 


Carbocaine has been found suitable for poor risk and elderly patients, as well 
as for those persons with cardiac disease, epilepsy, etc.’ Because of its superiority, 
it permits extension of local anesthesia to more procedures.* 


Turn the page for further details. 


Sincerely, 
Winthrop Laboratories 














CARBOCAINE 





(Brand of mepivacaine hydrochloride) hydrochloride 
mestnesioliogy 

Carbocaine is unlike CH, 

previously available local Fd i CH, 

anesthetics in chemical CH, CH, fe) 

composition. It is | | I 

d,l-N-methylpipecolic acid CH, CH —— C —HN—— eHCl 

2,6-dimethylanilide 

hydrochloride and may be N | 

represented graphically by | CH; 

the configuration: CH; 


The different structure of Carbocaine results in exceptional new advantages 
and, at the same time, retains the best features of older local anesthetics. 
More potent anesthesia than procaine or lidocaine* 
Quicker onset of anesthesia’ 
More prolonged anesthesia— from 2 to 4 hours® 


Greater safety because of low toxicity 
and virtual absence of vasodilatation!* 


No complications from vasoconstrictors 
—epinephrine not required 

Extension of local anesthesia to include 
many more patients and procedures 


Greater stability—may be autoclaved repeatedly 
without loss of potency or risk of decomposition 





“,.. adequate anesthesia safety regardless of the physiologic condition of the 
patient.”? 








How supplied: For infiltration and nerve block, Carbocaine hydrochloride, 1 per cent, 
in sterile saline solution, in multiple dose vials of 50 cc.; 2 per cent in sterile saline solution, 
in multiple dose vials of 50 cc. For caudal and peridural block, Carbocaine hydrochloride, 
1 per cent, in sterile, modified Ringer’s solution, in single dose vials of 30 cc. 


Carbocaine solutions may be re-autoclaved. 


Send for or ask your Winthrop representative for literature. 


References: 1. Sadove, M. S.: A preliminary report on Carbocaine, a new local anesthetic. Sub- 
mitted for publication. 2. Young, J. A.: Upper arm block with Carbocaine (mepivacaine), a new 
anesthetic agent, Anesth. & Analg. To be published. 3. Griesser, Gerd: Erfahrungen mit einem neuen 
Lokalanestheticum, Anaesthesist 6:364, Oct., 1957. 4. Luduena, F. P.; Hoppe, J. O.; Coulston, F., and 
Drobeck, H. P.: The pharmacology and toxicology of mepivacaine, a new local anesthetic, Toxicol. & 
Appl. Pharmacol. To be published. 5. Rovenstine, E. A.: Personal communication. 6. Stephen, C. R.: 
Personal communication. 





CARBOCAINE, TRADEMARK REG. U. S. PAT. OFF 























INTEGRITY 


BARD 


aoIiAauas 


SINCE 1907 


Cc. R. BARD, INC. Summit, New Jersey 
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SUBCUT, I.M., AND RECTAL 


In aseries' of more than 500 consecutive deliveries: 
“There have been no untoward side effects noted 
in the mothers, and the incidence of respiratory 
depression in the infants has been almost negligible, 
comparing most favorably with other agents.” 


“There can be little doubt of the efficacy of 
Numorphan for the control of pain .. .’?2 


1. Sattenspiel, E.: Personal communication. 2. Samuels, M. L.; 
Stehlin, J. S.; Dale, S. C., and Howe, C. D.: South. M. J. 52:207, 1959. 





clinically tested for 5 years/evalu- 
ated in 120 U.S. hospitals/over a 
“NEWERAIN Quarter of a million doses given/ 
FUNRELIE more than 25,000 patients treated 





For Literature on Numorphan, Write 


ENDO LABORATORIES Spo 
Richmond Hill 18, New York 


*U.S. PAT. 2,806,033 

















Clinical 
indications for 
NUMORPHAN 


All conditions in 
which potent analgesia 
is required, such as: 


before and after surgery 
neoplastic diseases 


gastrointestinal, renal, and 
biliary tract pain 


orthopedic manipulations 
severe burns and trauma 


coronary occlusion with 
myocardial infarction 


pleuritic pain 
tabetic crises 


radiculitis and other neurologic 
disorders 


Note: Because it possesses little or no 
cough-inhibiting effect, NumorPHAN* 
is the drug of choice for the 
patient who requires analgesia 
but must cough. 


Available in 1 and 2 cc. ampuls and 
10 cc. multiple-dose vials, 1.5 mg. 
[-14-hydroxydihydromorphinone 
hydrochloride per cc.; rectal 
suppositories, 2 mg. and 5 mg. May 
be habit-forming. 

























RATIONAL THERAPY 
IN A WIDE RANGE OF 
COMMON SKIN DISORDERS 


INFECTED AND POTENTIALLY INFECTED DERMATOSES / PYODERMAS / ULCERS 
BURNS / AFTER PLASTIC, ANORECTAL AND MINOR SURGERY 









FURACIN-HC Cream combines the anti-inflammatory and antipruritic effect of hydrocorti- 
sone with the dependable antibacterial action of FURACIN”, brand of nitrofurazone—the 
most widely prescribed single topical antibacterial. The broad bactericidal range of 
FURACIN includes stubborn staphylococcal strains, and there has been no development 
of significant bacterial resistance after more than a dozen years of widespread clinical 
use. FURACIN is gentle to tissues, does not retard healing; its low sensitization rate is 
further minimized by the presence of hydrocortisone. 





FURACIN-HC Cream is available in tubes of 5 Gm. and 20 Gm. Fine vanishing cream base, 
water-soluble. 


NITROFURANS—a unique class of antimicrobials H EATON LABORATORIES, NORWICH, NEW YORK 


Products of Eaton Research 


diagnosis 


without 


delay 


























1armaceutical Corporation 
RARITAN, NEW JERSEY 











When time is precious wf 





























INJECTION 
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DEXAMETHASONE 21-PHOSPHATE ection 
s, acut 
will often increase blood pressure 9 He 
hypo 
of patients in SHOCK without su 
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evidence of blood loss... 
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ready for immediate use— 
needs no reconstitution 
dramatic response in minutes 
I.M. or 1.V.—injection can be 
as rapid as desired 

mg. for mg. the most active 
steroid in true solution 
flows readily even through 

a small-bore needle 

needs no refrigeration— 
excellent stability 


lection DECADRON Phosphate is the direct approach in allergic emergen- 
s, acute asthma, overwhelming infections (with antibiotic coverage), trans- 
ion reactions, acute traumatic injuries. Injection DECADRON Phosphate 
nh also be used in acute dermatoses, Addison's disease, adrenal surgery, 
nhypopituitarism, temporary adrenal suppression, rheumatoid arthritis, 
t tissue injection. Note: Do not inject into intervertebral joints. Caution: 
troids should not be given in the presence of tuberculosis, chronic nephritis, 
ute psychosis, peptic ulcer, or ocular herpes simplex. 


| ) MERCK SHARP & DOHME ~ Division of Merck & Co., INC. +» West Point, Pa. 








THE 

REALMS 

OF THERAPY 
BEST 
ATTAINED 
WITH 











a wide record of effectiveness—over 200 labora- 


tory and clinical papers from 14 countries. 

Widest latitude of safety and flexibility—no serious 
adverse clinical reaction ever documented. 
Chemically distinct among tranquilizers—not a pheno- 
thiazine or a meprobamate. 

Added frontiers of usefulness—antihistaminic; mildly 


antiarrhythmic; does not stimulate gastric secretion. 








(brand of hydrox 
seit ania Supportive Clinical Observation .-.and for additional evidence 
~~ ‘,.. Atarax appeared to reduce anxiety 
ee eich and restlessness, improve sleep pat- Bayart, J.: Acta paediat. belg. 
fy CHILDRES terns and make the child more amen- a ied G75 thun) 1907, 
, fe able to the development of new pat- Nathan, L. A., and Andelman, M. 


unusually safe; tasty syrup, 
10 mg. tablet 


terns of behavior... .’’ Freedman, A. 
M.: Pediat. Clin. North America 5:573 
(Aug.) 1958. 


B.: Illinois M. J. 112:171 (Oct.) 
1957. 





Se ry ae 7 Fl 
well tolerated by debilttated 
patients 


. seems to be the agent of choice 
in patients suffering from removal dis- 
orientation, confusion, conversion hys- 
teria and other psychoneurotic condi- 
a ay in old age.”’ Smigel, 

J. Am. Geriatrics Soc. 
7 1 ‘Wan 1989. 


Settel, E.: Am. Pract. & Digest 
Treat. 8:1584 (Oct.) 1957. Negri, 
F.: Minerva med. 48:607 (Feb. 
21) 1957. Shalowitz, M.: Geri- 
atrics 11:312 (July) 1956. 





useful adjunctive therapy for 
asthma and dermatosis; par- 
ticularly effective in urticaria 


“All [asthmatic] patients reported 
greater calmness and were able to 
rest and sleep better...and led a 
more normal life....In chronic and 
acute urticaria, however, hydroxyzine 
was effective as the sole medica- 
ment.’”’ Santos, |. M., and Unger, L.: 
Presented at 14th Annual Congress, 
American College of Allergists, Atlan- 
tic City, New Jersey, April 23-25, 1958. 


Eisenberg, B. C.: J.A.M.A. 169:14 
(Jan. 3) 1959. Coirault, R., et al.: 
Presse méd. 64:2239 ae -” 
1956. Robinson, H. M., 

South. M. J. 50:1282 ‘oct’) 907, 
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does not impair mental acuity 











. especially well-suited for ambula- 
tory neurotics who must work, drive 
a car, or operate machinery.” Ayd, F. 
J., Jr.: New York J. Med. 57:1742 (May 
15) 1957. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 





Garber, R. C., Jr.: J. Florida M. 
A. 45:549 (Nov.) 1958. Menger, 
H. C.: New York J. Med. 58:1684’ 
(May 15) 1958. Farah, L.: Inter- 
“te Rec. Med. 169:379 (June) 


SUPPLIED: Tablets, 10 mg., 25 
mg., 100 mg.; bottles of 100. 
Syrup (10 mg. per tsp.), pint 
bottles. Parenteral Solution: 25 
mg./cc. in 10 cc. multiple-dose 
vials; 50 mg./cc. in 2 cc. am- 
pules. 








Splenoportogram (on Kodak Blue Brand Medical X-ray Film) of patient with cirrhosis of live 


showing obstructed hepatic circulation and collateral veins including gastric and esophageal varices. 


The technic of SPLENOPORTOGRAPHY: 


5 steps recorded on Ektachrome Film 


People. long ago. had words for it... “One 
picture is better than a thousand words.” 
True then: truer than ever today, when words 
and color illustrations may be combined to 
outline the steps in any technic or procedure. 
Surely, every physician who has a story to 


tell—procedures to describe—should investi- 


gate color photography. The cost of equipment 


and processing is small. the rewards great. 


B. Equipment for splenic manometrics: Saline 
manometer; cups with contrast material, procaine, 
skin antiseptics and saline; syringes; connecting 


plastic tubes: stopcocks: needles: for eps. 





SPLENOPORTOGRAPHY (continued) 





2. With patient in supine position on x-ray table, tube is serially one per second during injection over a period of 
centered over upper abdomen, Radiographs are made 15 seconds, after which they are obtained at 5-second intervals. 





3. Thin-wall, 16-gauge needle inserted 4, Pliable plastic tube connects saline 5, Contrast material is being injected 
through ninth intercostal space in manometer to needle. Splenic pulp rapidly into splenic pulp as radio- 
midaxillary line has entered spleen. pressures. corrected to the level of right graphs are obtained. (Figure 2). 
Local anesthesia used. atrium. indicate portal pressures. . 

From Kodak come medical x-ray films— For miniature and motion-picture cameras— 
Kodak Blue Brand and Kodak Royal Blue Kodachrome Film: for sheet film cameras— 
(Royal Blue. Kodak's fastest \-rav film, is de- Kodak Ektachrome Film and Kodak Ektacolor 
signed to assure minimum exposure for each Film; for roll-flm and miniature cameras— 
examination). Kodak color materials are Kodak Ektachrome Film and Kodacolor Film; 
available for every photographic purpose: also a variety of Kodak color print materials. 


Order Kodak x-ray products from your Kodak x-ray dealer, 


Kodak photographic products from your Kodak photographic dealer. 


odak Medical Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 














THE 


M° BURNEY 
APPENDECTOMY RETRACTOR 


Designed by a Famous Surgeon 





In the design of surgical instruments as in most other forms of 
endeavor, there is a constant striving for something newer, better. 
Just once in awhile something is created that is so basically right 
that it successfully withstands any future attempt to improve on 
it. That is definitely the case with the McBurney Appendectomy 
Retractor. It has the shape best suited for its purpose—no extra- 
neous gadgets—simply a handle and the special atraumatic blade. 
The smooth, rounded wire and wide spread of the blade provide 
for a sure, gentle grip. Designed by a surgeon for surgeons, the 
McBurney Retractor is made exclusively by Weck—stainless steel, 
of course. 





DR. CHARLES MCBURNEY 
(1845-1913) 


was a pioneer in aseptic surgery and an authority on appendectomy. 
He discovered the tender pressure point, since called McBurney’s point, 
which is important in diagnosis. He also originated the McBurney 
3 incision used in appendectomies. 


x 70 years of knowing how 
" EDWARD WECK & COMPANY, Brooklyn 1, N.Y. 
DIVISION OF STERLING PRECISION CORP. 


Manufacturers of Fine Surgical Instruments and Hospital Specialties + Instrument Repairing 
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brand of nialamide 


... brightens dark days of the menopause 








NIAMID has had excellent results during the menopause — easing difficult mental 
adjustment caused or complicated by depression. As the patient’s attitude improves, 
she often becomes more sociable, takes more interest in her appearance, and 
realizes that she can enjoy life. 


NIAMID acts gradually, gently, without rapid jarring of physical or mental processes. 
The patient’s family usually is first to notice her reawakening interest in life. 
The beginning of response is seen in some patients within a few days, and in 
most other patients within two or three weeks. ‘ 


An exceptionally well tolerated antidepressant— more than 500,000 
prescriptions in many clinical conditions— more than 90 published papers. 


NIAMID is supplied as 25 and 100 mg. scored tablets. A Professional Information Booklet 
is available on request from the Medical Department, Pfizer Laboratories, 
Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


Science for the world’s well-being™ 












balanced weave 
assures 
uniform 
support 








a scientifically determined ratio of 
oa ~ D warp (lengthwise) to woof (cross) 
threads in every ACE Bandage 
provides a pressure pattern that — 











* guarantees even and controlled 
stretch 


«insures firmness under tension 

« prevents bunching 

* minimizes possibility of vein 
constriction 





BECTON, DICKINSON AND COMPANY 
RUTHERFORD, NEW JERSEY 


RUBBER ELASTIC BANDAGE ©. oe ccc s0: sco: 


89 

















confidence 
through 


experience 





“Fluothane’—the most significant 
advance in inhalation anesthesia 
since the introduction of ether 


NOW CONFIRMED IN HUNDREDS 
OF THOUSANDS OF CASES...OVER 
200 PUBLISHED REPORTS TO DATE 


“‘Fluothane” produces smooth, effective anesthesia . . . permits pleasant, rapid 
induction . . . allows rapid recovery and return to consciousness. 


“Fluothane”’ does not increase bronchial, gastric, or salivary secretions. It mini- 
mizes capillary bleeding . . . causes minimal incidence of nausea and vomiting 

. and permits full use of electrocautery and x-ray during anesthesia because 
“Fluothane”’ is nonflammable, nonexplosive. 


“FLUQTHANE: 


(BRAND OF HALOTHANE) 


for precision inhalation anesthesia 


Ayerst Laboratories « New York 16, N.Y. - Montreal,Canada 


Ayerst Laboratories make ‘‘Fluothane”’ available in the United States 
by arrangement with Imperial Chemical Industries, Ltd. 5946 
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Reprints suitable for framing available upon request 


Today’s concept 


in bone Surgery... B Oo N E Ss AW 


A safe, controlled bone cutting power tool that offers the surgeon the utmost 
in mechanical perfection. High speed oscillating blades, chisels, and bone plug 
cutters have been designed for every procedure the surgeon must perform. 
Blades cut without danger to the soft tissue. 

Write for information about the new Wiltburger cervical dowel fusion cut- 
ter and guide, used for the anterior approach to cervical spine fusion. 


Always available on 30 day trial. 





SURGICAL AND HOSPITAL EQUIPMENT 


a 


420 ALCOTT STREET + KALAMAZOO, MICHIGAN 





91 














CAMP 
HIP ABDUCTION PILLOW 


effective therapy at home 


An abduction pillow splint is a practical. 
atraumatic method for gradually obtain- 
ing hip abduction in infants with abduc- 
tion contractures, unilateral or bilateral 
hip dysplasia and many cases of congeni- 
tal dislocation. It is also an effective 
means of maintaining abduction follow- 
ing more severe dislocations requiring 
rigid immobilization or surgery. This 
type of pillow splint is well tolerated, 
permits the child to sit or stand while 
maintaining the abduction position. 

In addition to the Camp regular Frejka 
type pillow this new, improved Camp 


S. H. CAMP & COMPANY, JACKSON, MICHIGAN 





pillow splint fits the contour of the legs 
to bring the child to froglike position. 
Adjustable for leg size; a plastic water 
resistant pillow held in a pocket of the 
bib; crossed adjustable shoulder straps, 
all with gripper snap fasteners for easy 
application. Bib is made of a soft at- 
tractive cotton fabric and extra bibs are 
available for use while one is being 
laundered. This permits treatment with- 
out interruption. 

Three sizes (pillow width between legs) 
—Small 6”, Medium 9”, Large 12”. 





S. H. Camp & Company of Canada, Ltd., Trenton, Ontario 
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anxiety and tension... 


ae 


prelude to surgery 


The anxiety and tension—even dread—experienced by many patients prior to surgery 
can usually be curbed with EQUANIL. As anxiety and tension are reduced, improved 
cooperation and manageability can be expected. Patients are more relaxed, more com- 
fortable, and sleep better. 


The effects of EQUANIL are predictable and specific. Its efficacy; wide margin of safety; 
and freedom from cumulative, ataxic, and 
extrapyramidal effects are well documented. 
Although rare, allergic reactions may occur; 
dosage and quantity prescribed for all patients 
should be carefully supervised. For further 
information on prescribing and administering 
EQUANIL see descriptive literature, available 
on request. 


ANNIVERSARY 


A Century 
Wyeth Laboratories Philadelphia 1, Pa. wean on eeaanaine 











Out of 30 intestinal antiseptics 
studied for preoperative bowel sterilization, 














KANAMYCIN SULFATE 


—for local effect in gastrointestinal tract; not for systemic infections 
Based on their experience with 30 intestinal antiseptics for preoperative bowel sterilization, Cohn and Longacre 
reported that oral KANTREx is “classified as a preferred drug,’’! and can be “highly recommended for preoperative 
preparation of the colon.” Other investigators have reported that oral KANTREx is “an effective intestinal anti- 
septic,” ?-* producing “excellent results.’’? 
N.B.: The postoperative intraperitoneal instillation of KANTREx Injection is often a valuable adjunct in the surgical 
management of peritoneal contamination and peritonitis. 
SUPPLY: KANTREX Capsules, 0.5 Gm. kanamycin (as sulfate), bottles of 20 and 100. KANTREX Injection, 0.5 or 1.0 
Gm. vials kanamycin (as sulfate). 


References: 1. Cohn, I., Jr., and Longacre, A. B.: Antibiotics Annual 1958-9, p. 761. 2. Finegold, S. M., 
et al.: Ann. N. Y. Acad. Sci. 76:319, 1958. 3. Finegold, S. M., et al.: Antibiotics Annual 1958-9, p. 606. 


Information on dosage administration and precautions available on request. 


BRISTOL LABORATORIES, Syracuse, N. Y. 
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Fellowship of Surgeons 
A Mistory of the 

American College of Surgeons 

By Loyal Davis, M.D., F.A.C.S. 


Taken from the unpublished archives of 





the college and from recorded personal 
reminiscences of those who were on the 
scene in those early days, this book is a 
fascinating and intimate account of the 
American College of Surgeons from betore 


its founding in 1913 to the present. 





Priced at $10.50 


Business Office 
American College of Surgeons 
40 East Erie Street 





” Chicago 11, Illinois 
cre . 
ive PPICUNC SCENE TING onsets COPED Ol 
iti- FELLOWSHIP OF SURGEONS 
at $10.50 a copy. Bill me at my address below. 
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‘is cases. Free flowing Sune Fin soft pliable bag 
tip facilitates movement down alimentary. canal. 

»n—Larger internal 
eine Less possibility of plugging. 


—No metal parts 
which might injure mucosa. 


—Special composition bag tip. 
Mins low permeability to gases. Will not distend, 
particularly during long periods of intubation. 


Try the Genuine Cantor Tube at your first op- 
portunity. Proven through years of extensive use. 


Available in Adult Size, 16 Fr., 10' long 
Child Size, 12 Fr., 7' long 


Either size complete with bag...$7.50 
Replacement bags, Child or Adult sizes... $.70 


Order From Your Surgical Supply Dealer 





Clay Adams 


NEW YORK 10 














Syringe technic for simultaneously introducing mercury, 
aspirating air, and creating safety valve (needle hole 
releases gases without allowing mercury to escape). 
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or after surgery... 


| apply a bacterial barrier 


qannerene™ 


against resistant Staph. 





AEROPLAST?® surgical dressing 


f shuts out Staphylococcus aureus — and all other contami- 
nants—with the speed of a spray... with the strength 
of plastic. The sprayed-on Aeroplast film forms a trans- 
parent occlusive barrier which provides “a window on 
the wound” permitting visual inspection at any time... 
yet protects the incision against contamination and 
irritation from exudates, urine and feces. During eight 

. years of clinical use, sensitivity reports have been almost 
non-existent. Successful postoperative use of Aeroplast 
Dressing following varied surgical procedures is well 
documented. May we send you an annotated bibliogra- 
phy and reprints of pertinent reports? 


Have you seen the color-sound 
motion picture, “The Use of 
Aeroplast® Dressing in Surgical 
Wounds”, produced by 

Stanley P. Rigler, M.D., and 

W. E. Adams, M.D., Department 
of Surgery, University of 
Chicago? Suitable for surgical 
groups and teaching (16 mm. 

15 min.), it demonstrates both 
the professional and practical 





aspects of spray-on Aeroplast Bacteriostatic effect of Aeroplast. Agar plate (A) was streaked with Staph. 
Dressing. To schedule a showin aureus, (B) seeded with Ps. aeruginosa, (C) seeded with an aerobic spore 

g.. rm ‘ 9, former and P. vulgaris. Aeroplast was sprayed on top half of plate A 
please write us in Dayton. within two hours and on plates B and C after 24 hours incubation. Note 


inhibition of growth on top half of all plates 24 hours later. 
U.S. Armed Forces Med. J. 3:1241, Sept. 1952 


CORPORATION, 420 Dellrose A venue, Dayton 3, Ohio 





Ury, Aeroplast® Dressing— U.S. Pat. No. 2,804,073 Supplied sterile in aerosol container—choice of 3 sizes: 12 0z., 6 0z., and 3 oz. 
hole 
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Surgical and Hothital Specialtied 
EE 


SIDE-CUTTING PLIER 


: CUTTER > 
—for Cutting ha 


Surgical Wires 








Cutters are on the outside. Wire to be cut 
may be reached with entire freedom from 
interference. When opening and closing, the 






jaws remain parallel. Round objects may be > 
gripped without chance of slipping. Made in a ad 
CRUSHER 


England of high grade, tempered steel, and 
chrome plated to withstand rust. Overall 
length, 5". Ask your dealer for No. 505. 


High leverage enables nurse 
to easily seal the split bead 
in baby identification brace- 
lets. Parallel jaws prevent 
the bead from slipping. 


BERBECKER SURGEONS NEEDLES 


Made in England for the Surgeons and Hospitals of America 
JULIUS BERBECKER & SONS, INC., 15A E. 26th ST., NEW YORK 10 












PROFESSIONAL LIABILITY 
INDIVIDUAL INSURANCE 

















Wianiens prow xsweye 


Professional Protection Exclusively since 1899 














Operating in: California, Florida, Illinois, Indiana, lowa, Kansas, Ken- 
tucky, Massachusetts, Michigan, Minnesota, Missouri, Nebraska, New 





Jersey, Ohio, Pennsylvania, Texas, and Wisconsin. 
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with one-week rest periods; during the rest 


estrogens (equine). 


old-rose tablet contains 200 mg. Miltown 


Both potencies in bottles of 60. 
Literature and samples on request. 


(Miltown® plus natural estrogens) 


CMP-1306 





Dosage: One Milprem tablet t.i.d. in 21-day courses 


periods, Miltown alone can sustain the patient. 
Composition: Miltown (meprobamate) + conjugated 
Supplied: Milprem-400, each coated pink tablet 
contains 400 mg. Miltown and 0.4 mg. conjugated 


estrogens (equine). Milprem-200, each coated 


and 0.4 mg. conjugated estrogens (equine). 





Fast-acting Milprem directly relieves 


both emotional dread and estrogen deficiency 


Many physicians find that estrogen therapy is 
not enough for the woman who is also filled 
with anxiety by her menopause. Her emotional 
dread may make her so miserable that it 
becomes a real clinical problem. 


This is where Milprem helps you so much. It 
calms the woman’s anxiety and tension; pre- 
vents moody ups and downs; relieves her 
insomnia and headache. At the same time, it 
checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 
assurances can now help her make her 
adjustment much faster. 


* WALLACE LA BORATORIES / New Brunswick, N. J. 








BARD-PARKER 


FORMALDEHYDE 
GERMICIDE 


A powerful, time-conserving chemical 
disinfectant for use in preoperative 
preparation of surgical instruments. 
Non-rusting, non-corrosive, it protects 
and prolongs the useful life of surgical 
“sharps.” 





B-P INSTRUMENT CONTAINERS—companion 
items for use with Bard-Parker GERMICIDE 


Ask your dealer 














(BP a reeteon COMPANY, INC. 
BP DANBURY, CONNECTICUT 


A DIVISION OF BECTON, DICKINSON AND COMPANY 


B-P is a trademark 








You need only ONE assistant when you use 


SMITH 


SELECTIVE RETRACTOR 
(Patent Pending) 


Big CLINIC Help for SMALL Hospitals 










wi sll Ss OS ee “tk a i 
does ALL the retracting 


The Smith Retractor 


Complete Description on Request 
Exclusive Distributors 











g * Codman & Shuill f Inc 


N J 
R = r MAKERS OF SURGEONS INSTRUMENTS 


104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 














SURGERY 
Gynecology ¢z Obstetrics 


1958 
DECEMBER 


We will pay you $1.00 
for each copy 

if complete and 

not defaced. 


SURGERY, Gynecology ¢: Obstetrics 


54 EAST ERIE STREET 
CHICAGO 11, ILLINOIS 
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® Excellent exposure of parietal, * Ideal for frontal and parietal ® Positive stability of the skull for 
occipital and cervical regions. approaches and procedures of the suboccipital and otolaryngology 





























A Unique Instrument Utilizing “PIN FIXATION” 
for Rigid Skeletal Posturing in ALL Neurosurgical Procedures 


Now ... for the first time, precise positioning and 
complete immobilization of the skull is possible 
during even the most rugged neurosurgery whether 
the patient’s position be prone, supine, 

unilateral or upright. 

A revolutionary three-point “pin” suspension is 
spring-loaded to permit locking of the skull with 
less trauma to the patient, greater efficiency for the 
anesthesiologist and the ultimate in surgical 
approach and fixation. 

Positive pin fixation eliminates excoriation of the 
eyes, forehead and other facial areas. The spring- 
loaded, hardened steel pins exert a constant 
pressure of only 18 pounds. Small pin marks cause 
no discomfort and disappear within 24 to 48 
hours. Removable pins or entire instrument are 
sterilizable. Universal Ball-Joint of neuro-attachment 
permits instant adjustment and positive locking. 

Further information available by writing for 
illustrated brochure TC-284. 








neck and throat. procedures 


<CO}| WaWhy a oe a mOw-wny 
World's Largest Designers and Manufacturers of Ate 


Sterilizers, Surgical Tables, Lights and Related Equipment S ge 3 R | LI ys E R 


ERIEB*PENNSYLVANIA 























— prophylactic use of ‘Urecholine’ 
IS RE LI EKVED soon after surgery or childbirth often 
prevents painful urinary retention; 
\ K ] HE N therapeutically, ‘Urecholine’ 
rapidly facilitates micturition, 
without subjecting the patient 


. ‘ to the discomfort 
Chloride aes, 
(Bethanechol Chloride) of catheterization. 


REPLACES 
CATHETERIZATION 













AFTER SURGERY AND CHILDBIRTH 


URECHOLINE 


HELPS CONTROL URINARY RETENTION - 
PHYSIOLOGICALLY 














“\ \ 
‘\ 
—‘Urecholine’ eliminates the — prophylactic and therapeutic 
ten danger of infection use of ‘Urecholine’ makes 
. which often follows available valuable nursing : 
instrumentation. time for other purposes. 


supplied: 5 mg. and 10 mg. tablets, bottles of 100. 1-cc. ampuls containing 5 mg. 


for additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


TRADEMARK OF MERCK & CO., IN 





MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA. 





a form of 
\RISTOCORT® 
rlamcinolone 
to fill any 
opical need 











now... for greater pati 


a smooth, creamy preparatio1 
containing the highly active 
topical corticosteroid 
triamcinolone acetonide 
plus neomyci 
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Aristocort Acetonide Cream 


TRIAMCINOLONE ACETONIDE 0.1% 
Tubes of 5 and 15 Gm. 


Aristocort Acetonide Ointment 


TRIAMCINOLONE ACETONIDE 0.1% 


Tubes of 5 and 15 Gm. 
Especially desirable in thick lichenified chronic dermatoses requiring frictional applic: 


Neo-Aristocort® Acetonide Eye-Ear Ointment | 


NEOMYCIN-TRIAMCINOLONE ACETONIDE 0.1% 


Tubes of % oz. 


For inflammatory, allergic, infective eye and ear conditions 














ARS 




















several factors indicate NEO-ARISTODERM Foam 
for topical treatment of dermatoses: 


(1) The Active Ingredients (2) The Vehicle (3) Patient Acceptance 
_ | Triamcinolone Acetonide — with NEO-ARISTODERM Foam spreads readily Ne0-ARISTODERM Foam ts neat—n¢ 
pplicap therapeutic efficacy equal to or greater without irritation or burning. It can hie. messy or sticky. Patients like the 
than that of topical hydrocortisone — applied to oozing, crusted, severely attractive push-button dispenser ane 
in one-tenth the concentration; 1.2 inflamed and injured skin, or to the richness of the foam. This helps 
plus neomycin—a leading topical mucous membranes. There have been to assure faithful adherence to 
antimicrobial agent. no reactions of primary irritation or your instructions. 


allergic sensitization to date. 


Triamcinolone Acetonide 0.1%, Neomycin Sulfate 0.35% 15 cc. Push-button dispenser 


References: 1. Kanof, N. B., and Blau, S.: New York J. Med. 59:2184 (June 1) 1959. 
2. Smith, J. G., Jr.; Zawisza, R. J., and Blank, H.: A.M.A. Arch. Dermat. 78 :643 (Nov.) 1958. 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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WHAT’S NEW putine 








Thompson- Wallace Vein Stripper 


“ <a _ 
- ES 


PILLING - PH//LA 











This external cutter is used in primary varicose vein surgery. Any acceptable intraluminal 
stripper is inserted into the vein to serve as a guide. The extraluminal cutter is then passed 
over the vein, cleanly dividing the communicators and perforators at their junctions with the 
main saphenous trunk. This permits easy removal of the entire vein from groin to ankle and 
avoids the hazard of deep venous thrombosis and mutilation of long segments of vessels by 
blunt avulsion. Remaining venous variations are removed by direct dissection and excision. 
This technic reduces both operating and anesthesia time. 


Ref.: Wilson, R.S., Wallace, F.T. and Thompson, W.: A new external cutter in varicose vein surgery, 
Am. Surgeon, 23:917-919 (Oct., 1957). 


B 1151 Thompson-Wallace Vein Stripper, 18” length... .... 2.06... 600. e ee eee ees $14.50 


Pereyra Ligature Instrument 








- <ap= " 
PILLING - PHILA 


This instrument was devised for placing supporting sutures in the paraurethral tissues to cor- 
rect stress incontinence in women. It permits insertion of the sutures without wide opening 
of the abdominal wall. The instrument is a narrow, partly-hollow stainless steel cannula ap- 
proximately 10 in. long with an opening at the bend 114 in. from its pointed end. The cannula 
carries a slender flexible trocar which protrudes through the opening at the bend. The trocar 
is also bent about 2 in. from its point. A thumb piece on the cannula and a flat surface on the 
knob of the trocar identify the direction in which the respective ends are pointed. Both pointed 
ends are provided with eyes for threading. 





Ref.: Pereyra, A.M.: A simplified surgical procedure for the correction of stress incontinence in 
women, West. J. of Surg., Obstet. And Gyn., 67:223-226 (July-Aug., 1959). 


a Tee Seek Ee TI ok i al ees Sv ences kScdanina ese $18.00 


Prices f.0.b.—Factory Philadelphia and subject to change without notice. 


ORDER DIRECT FROM 








GEORGE P. PILLING & SON CO. 


3451 Walnut Street e Philadelphia 


Pilling New York Office—4 W. 56th St., N. Y. 19, N. Y. 
Other offices: Columbus, Ohio—Atlanta, Georgia—Los Angeles, Calif. 
CABLE ADDRESS: Surgical-Phila. 
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NEEDED: THE APPETITE SUPPRESSANT STRONG ENOUGH AND SAFE ENOUGH TO DO THE JOB 


Ambar controls many cases of overeating/obesity 
refractory to usual therapy. To strengthen the 
will for successful dieting, the methampheta- 
mine-phenobarbital in Ambar is designed to 
improve mood without harmful CNS overstimu- 
lation. Available in different forms to enable 
individualization of dosage: AMBAR #1 EXTENTABS, 


10-12 hour extended action tablets, methamphe- 
tamine HCI 10.0 mg., phenobarbital 64.8 mg. 
AMBAR #2 EXTENTABS, methamphetamine HCl 
15.0 mg., phenobarbital 64.8 mg. Also conven- 
tional AMBAR TABLETS, methampheta- YP. 
mine3.33 mg., phenobarbital 21.6mg. [Robins 


4 
A. H. ROBINS CO.,INC., RICHMOND 20, VA. ye _ 





Ambar'#1 Extentabs /Ambar #2 Extentabs 












NL \W spray-on surgical 

film controls bacteria 

even resistant 
\ospital “staphg 


EGO IRRR Ny 


Lefer ery 






Penicillin~ 


REZIFILM isa methacrylate resin. 


~ 
. ~ 
On the skin, it forms a clear, firm, > 


flexible barrier against airborne microorganisms. 


Tetr 


This physical protection is supplemented by the antibacterial 
activity of TMTp (tetramethylthiuram disulfide), readily diffusible 
from the plastic film to the skin beneath. TmTp, which is 
neither an antibiotic nor a sulfonamide, is highly active 
against a wide range of pathogenic bacteria, including 
many organisms resistant to the most commonly used antibiotics.! prec 





Advantages: 4 

+ incision can be made directly through film,? minimizing | mo 
or eliminating need for skin towels « does not impede healing? 
* no sensitization reactions reported 
+ does not interfere with joint movement « more comfortable than 
adhesive bandages « protects against clothing irritation* 
* protects skin around enterostomy and fistula openings® econ 
REZIFILM is not indicated as a dressing for second 

or third degree burns or for bleeding or granulating wounds. 








3 te. | PRE-OPERATIVELY 

"| Rezifilm is applied after 

| prepping of the surgical 
area. It functions as a sec- 
ondary drape. 


POSTOPERATIVELY 
Rezifilm is applied follow- 
ing final closure of the 
incision. It provides com- 
fortable protection against 
iy i infection and irritation. 








fa 


A 





. ° or in interesting 16 mm. color 
Compare the antibacterial activity of REzIFILM® anise intone dom 410 eile 
utes) showing the use of 
Comparison with other Comparison with other REZIFILM in surgery is avail- 


‘ . - able free of charge. Excellent 
antibacterial agents spray film preparations for hospital and medical so- 


, ciely meetings. Write to: Pro- 
Streptomycin ; g 





fessional Service Department, 
Squibb, 745 Fifth Avenue, 
New York 22, N.Y. 


Supplied: 6 oz. (avd.) spray dis- 
penser cans. 
References: 1. Eisenberg, G. M.: 
Antibiotic Med. & Clin. Ther., 
6:594 (Oct.) 1959. 2. Thomson, 
J. E. M.: Report to The Squibb 
Institute for Medical Research, 
June, 1957. 3. Maloney, J. V. 
. , and Mulder, D. G.: Am. Sur- 
Disc coated with geon 23:388 (April) 1957. 
polyvinyl film 4. Bucher, R. M.: Report to 
The Squibb Institute for Medi- 
cal Research, July 3, 1957. 
TMTD as contained in REZIFILM Disc coated with methacrylate film plus TMTD (REZIFILM) ». Hammond, J. A.: Report to 
The Squibb Institute for Medi- 
cal Research, May 3, 1957. 
+4 6. Eisenberg, G. M.; Weiss, W.; 
Streaked cultures of coagulase-positive Staphylococcus aureus, Spivack, A. P.: Batt, 1. G.; 
phage type 80/81; incubated 24 hours at 37°C. Ferguson, L. K., and Flippin, 
H. F.: Adapted from Scientific 
Exhibit, A.M.A. Meeting, June 
8-12, 1959. 


Chloramphenicol 


Disc coated with 


? ‘ , methacrylate film 
Tetracycline Erythromycin ’ 











# provides skin asepsis, both 


| preoperatively and postoperatively 


| 
| 
| 


= preoperative preparation made 
more convenient and more secure 





» wound always in sight . es 
through window-clear film SQUIBB SURGICAL [| SPRAY DRESSING 
:  transp: t plastic barri 
=» more convenient and more Bare, wise cee seers ler vagy 


@ with antibacterial action 
economical than ordinary dressings 


BASQUIBB TRADEMARK REZ-60+3 




















in 


GU. 


procedures 


ATA KONTO0) 9) 
soundings 
CP leNatauvalereye 
sustained 
RELIEF and 
RELAXATION 


XYLOCAINE 
JELLY rooica. aiesrien 


lubricating /nonirritating /nonsensitizing 


ASTRA 


Astra Pharmaceutical Products, Inc. 
Worcester 6, Mass. 
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U.S. PAT. NO. 2,441,498 MADE IN U.S.A. 
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mastectomy 


A mastectomy patient wearing IDENTICAL FORM 


your patient’s most 


important 9B 
back-to-normal step 


IDENTICAL® FORM 


The importance of treating the whole 
patient is nowhere more graphically 


illustrated than in the successful re- 
habilitation of the mastectomy patient. 


With the post-operative fitting of 


IDENTICAL FORM — the life-like breast 
prosthesis — women look natural and 
feel better immediately. Made of soft 


skin-like plastic, IDENTICAL FORM con- 
tains a flowing gel that simulates the 


natural movement and weight of the 
normal breast. With IDENTICAL FORM 
your patient won’t experience the dis- 


64..° 32 ” 
riding-up”. 


comfiture of static, dragging weight or 


Normal contour, comfort 


and confidence are maintained even 
when she wears an evening gown or 


bathing suit, 


You'll find our new booklet “Total Care 
of Your Mastectomy Patient” invalu- 
able as a guide for all the physiological 
needs of your mastectomy patient. 


Available in 24 sizes. Expertly fitted by authorized 
dealers and adaptable to any brassiere. Patented 
U.S.A. & foreign countries. 










IDENTICAL FORM, INC, 

17 West 60th St., New York 23, N. ¥. 
Please send professional literature and list 
of authorized dealers. 
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*U.S. Pat. Nos. 2581850, 2506294 






















CASE NO. ] 


Blood Coagulation Time 
3 min. 15 sec. 
Bleeding Time 1 min. 30 sec. 


CASE NO. 2 


Blood Coagulation Time 
3 min. 25 sec. 
Bleeding Time . 1 min. 20 sec. 


CASE NO. 3 


Blood Coagulation Time . 3 min. 
Bleeding Time 1 min. 30 sec. 


CASE NO. 4 


Blood Coagulation Time 
3 min. 15 sec. 
Bleeding Time 2 min. 


CASE NO. 5 


Blood Coagulation Time 
3 min. 10 sec. 
Bleeding Time 1 min. 40 sec. 


All had normal blood studies 
yet one had a bleeding problem. 


SALICYLATE 


(Brand of carbazochrome salicylate) 





THE S.c. IWWAsseNGILL COMPANY 
Bristol, Tennessee » New York + Kansas City + San Francisco 





(irenosem 


SALICYLATE 


(Brand of carbazochrome salicylate) 





T0 

CONTROL 
THE 

MOST COMMON 
CAUSE 

OF BLEEDING i 


J. Am. Dent. Assn., 


The most common cause of bleeding is increased capillary permeability, 58:17 (Apr., 1959). 
according to recent studies. Coagulative defects, the least common ~ 
cause, occurred in less than one of every four patients whose 

chief complaint was abnormal bleeding.* 


Without a history of bleeding, there is no way of determining 









tExtensive bibliography 
available on request. 





whether a patient tends to exhibit increased capillary permeability. ee 
Therefore many surgeons administer Adrenosem preoperatively AMPULS—I cc., 5 mg. 
as a standard safety measure. TABLETS—1 and 2.5 mg. 


Adrenosem controls bleeding by decreasing excessive 
capillary permeability and promoting retraction of 
severed capillary ends. Thus it controls the chief cause 
of bleeding. Its high index of safety, with no contrain- 
dications at recommended dosage levels, establishes 
Adrenosem as a standard preventive measure, even 
where there is no history of abnormal bleeding.t 


A VALUABLE ADJUNCT TO SURGERY 


The preoperative use of Adrenosem adds an extra measure of 
safety during surgical procedures. It makes good technic 
even better, by providing a clear operative field. 


SYRUP—each 5 cc., 2.5 mg. 


The S. £. INMASSENGILL Company 


BRISTOL, TENNESSEE © NEW YORK e KANSAS CITY e SAN FRANCISCO 








RAPID SCREENING TEST FOR 


HYPOFIBRINOGENEMIA 








PATIENT E eer aor eioncinsieniiteans 






Test CONTROL 


OO) @ 


HYLAND LABORATORIES Los ANGELES 39, CALIF., USA. 


FI-TEST 


FI-TEST 





Test results at patient’s bedside — from Supplied in compact ready-to-use kits 
skin puncture to reading —in less than containing complete materials for 
2 minutes. Only one drop of blood 6 determinations. 


required. Test performed by simple, rapid- 
slide technic. : 

FI-TEST indicates whether fibrinogen 
content is above or below 100 mg-%, the 
concentration considered critical. Easy-to- 
read results indicate promptly whether 
or not replacement fibrinogen is needed. 
(If reading shows a normal fibrinogen 
level, needless replacement therapy may 
be avoided and the physician is alerted 
to seek another explanation for continued 


bleeding. ) 


* TRADEMARK OF HYLAND LABORATORIES 





HYLAND LABORATORIES 
4501 Colorado Blvd., Los Angeles 39, Calif. 
160 Lockwood Ave., Yonkers, N.Y. 
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(DIHYDROMORPHINONE HCI.) 
by mouth + by needle + by rectum 


Nearly three decades of use and 500 mil- 
lion administered doses assure a predic- 
table response with DILAUDID: rapid 
onset, long-lasting analgesia with less 
euphoria, less drowsiness, less constipa- 
tion, less nausea and vomiting than mor- 
phine. DILAUDID, an opiate, is subject to 
Federal narcotic regulations, and usual 
precautions should be observed. 


A dosage form for every need: Soluble 
tablets—1, 2,* 3 and 4 mg. (for oral or hypo- 
dermic use) « Rectal suppositories—2.7 mg. 
¢ Ampules—2,* 3 and 4 mg. * Powder « 
Multiple dose vials 

Average dose 


pILAupIp® FE, Bilhuber, Inc. 


For acute comments on 
chronic disorders, read OCUS 






DILAUDID 


fe \ 
. belongs in your bag 


i / 
cE AL 


KNOLL PHARMACEUTICAL COMPANY, Orange, New Jersey 
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orally effective progestational therapy 


(norethindrone, Parke-Davis) 








in conditions involving deficiency of progesterone... 


primary and secondary amenorrhea « menstrual irregularity « func- 
tional uterine bleeding « endocrine infertility « habitual abortion 


¢ threatened abortion « premenstrual tension « dysmenorrhea 
PACKAGING: 5-mg. scored tablets, bottles of 30. 12660 





PARKE, DAVIS & COMPANY «+ DETROIT 32, MICHIGAN | PARKE-DAVIS | 











raise and maintain blood pressure with knowledge 


that “distressing side effects, such as thrombo- 
phlebitis or tissue slough, do not occur.” ’ 


INJECTION 


BITARTRATE 


for vasopressor action with a 


ARAMINE has gained rapid acceptance as a practical vasopressor 
for combatting hypotension due to hemorrhage and surgical 
complications. Administer ARAMINE by subcutaneous or intra- 
muscular injection, by intravenous infusion or by direct intra- 
venous injection as the clinical situation demands. Extravascular 
deposition has not resulted in tissue slough, necrosis or 
thrombophlebitis.!4 Expect a smooth, sustained vasopressor 
effect with no secondary fall in blood pressure. There are no 
reports of tachyphylaxis or hyperglycemia. 

ARAMINE is equally valuable in treatment of shock accom- 
panying anaphylaxis, myocardial infarction, brain damage and 
infectious disease. 





in l-cc. ampuls and 10-cc. vials (10 mg. per cc.). 


1. Circulation 13:834, June 1956. 3. Circulation 16:1096, Dec. 1957. 
2. Am. J. M. Sc. 230:357, Oct. 1955. 4. J.A.M.A. 163:1482, April 20, 1957. 


ARAMINE is a trademark of Merck & Co., INC. 


Ww MERCK SHARP & DOHME 


Jw Division of Merck & Co., INC. Philadelphia 1, Pa. 














PeereECJIOn 


you can FEEL 


surgical 
instruments 


trichlormethiazide Surgical instruments etched 
‘Stille’ assure you of the per- 
fection inherent in fine Swed- 
ish craftsmanship. Put this 
perfection in your hands. You 
will instantly recognize and 
appreciate the superior heft, 
feel and balance of genuine 
Stille instruments. 


For further information about Stille 
stainless steel surgical instruments 
see your local Ohio Chemical dealer 
—or write directly to Dept. SGO-6 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
Madison 10, Wisconsin 


On West Coast: Ohio Chemical Pacific Co. 
Berkeley 10, California ’ 


(Divisions of Air Reduction Co., Inc.) 




















In clinical use for more than 13 years and today the 
most widely prescribed single topical antibacterial, 


Furacin retains undiminished potency against patho- 


gens such as staphylococci that no longer respond ade- 


quately to other antimicrobials. Furacin is gentle, non- 


toxic to regenerating tissue, speeds healing through 


efficient prophylaxis or prompt control of infection. 


Unique water-soluble bases provide thorough penetra- 


tion, lasting activity in wound exudates, without “seal- 


ing” the lesion or macerating surrounding tissue. 


the broad-spectrum 
bactericide exclusively 


for topical use 


FURACIN 


brand of nitrofurazone 
in dosage forms for every topical need 


NITROFURANS~—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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Soluble Dressing 
Soluble Powder 
Solution 

Cream 

HC Cream 

(with hydrocortisone) 
Vaginal Suppositories 
Inserts 


FURESTROL® Suppositories 
(with diethylstilbestrol) 


Special Formulations 
for Eye, Ear, Nose 














NIVEA®* SKIN OIL 


the surgeon’s hand lotion 


LABORATORIES, INC. 


SOUTH NORWALK, CONN., U. S.A. 





Manufacturers of Elastoplast® the original 
elastic adhesive bandage 





For the care of dry, sensitive skin 
pleasingly and efficiently serving 
patient and physician during all seasons 


Superfatted 


BASIS* SOAP 


and 














SIMPLE! QUICK! ACCURATE! 





PADGETT-HOOD 


ELECTRO - DERMATOME 


Gives uniform grafts up to 4 inches in 
width, and to any length. The Surgeon, 
using but one hand, can operate this 
lightweight instrument without assist- 
ance. EXPENDABLE KNIFE BLADE 
does not require tools. Handy switch is 
located on motor so that the Surgeon 
can control it with his index finger. En- 
tire unit can be autoclaved. Guaranteed. 


For Complete Information Write 









KANSAS CITY ASSEMBLAGE CO. 


111 EAST GREGORY BLVD. 
KANSAS CITY 14, MISSOURI 

















Ann Woodward 
Director 


So- 
You Plan 


Retire! Ww 
to Ketire N\\\ 


That’s why you don’t think it necessary to ease up NOW. Soon, you 
keep telling yourself, your plans will shape up. 


And so they will, when you start shaping them. For instance, you 
might retire progressively—by delegating some of your responsibilities 
to a competent assistant. 


The Woodward Bureau gives swift, systematic service in situations like 
yours. Many fine men in all fields of medicine and surgery announce 
their availability through our channels, and our background of over 
fifty years’ experience in medical placement has alerted us to careful 
interpretations of individual needs. 


Whether your requirements for help are on a permanent or a temporary 
basis, we are prepared to assist you fully. Simply write, wire or phone... 


= Wo ODWARD 






IMEDICAL PERSONNEL BUREAU 
FORMERLY AZNOES+ 185 N.WABASH + CHICAGO 
the cor Avurice to” 
the poe Tie] voamgs Fo- medicine 
with Listinction over halp a cantwry. 
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Chymar “‘. . . hastens absorption 
of edema and blood in the tissues 
...acts as a remarkable anti-in- 
flammatory agent.’” 


“‘The pain and swelling in all cases 
was remarkably decreased in from 
24 to 48 hours.’”” 


‘ 


‘, . . edema, erythema and pain 
apparently were alleviated mark- 
edly and rapidly.’’”* 

1. Fullgrabe, E. A.: Ann. New York Acad. Sc. 
68:192, 1957. 2. Jenkins, B. H.: J.M.A. 


Georgia 45:431, 1956. 3. Davis, O. F., et al.: 
Postgrad. Med. 26:719, 1959. 
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1YMAR 


Buccal / Aqueous / Oil 





the superior anti-inflammatory 


enzyme controls inflammation, 
swelling and pain 


CHYMAR BuccaL Crystallized chymo- 
trypsin in a tablet formulated for 
«buccal absorption. Bottles of 24 tab- 


*dets, Enzymatic activity, 10,000 


Armour Units per tablet. 

CHYmarR Aqueous — Solution of crys- 
#talliged chymotrypsin in sodium 

chidride ‘injection for intramuscular 
e- Vials of 5 cc. Enzymatic activity, 
-§,009 Armour Units per cc. 

. CHYMAR — Suspensipn of crystallized 

“ch ipsin in oil for intramuscular 

-cinjection. Vials of 5 cc. Enzymatic 

activity; 3,000 Armour Units per cc. 


THE SYSTEMIC 
ROUTE 

TO FASTER 
HEALING AT 
ANY LOCATION 





ARMOUR PHARMACEUTICAL COMPANY + KANKAKEE, ILLINOIS Armour Means Protection Awe 
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for new 


(Oretic® with Harmonyl”) 
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keeps your hypertensives of 
wide awake & working 2 Hal 


. ee y/ r IN 
7 S.MAYI 
a 7 amine When Harmonyl, Abbott’s unique rau- 
eo} 4 77 wolfia alkaloid, is combined with the po- 
GA 4 tent diuretic/antihypertensive Oretic, 


the result is convenient, efficient one- 
tablet treatment especially suited to 
hypertensives who must remain alert 
and active during the day. 

This is because Harmonyl has selec- 
tive action. It lowers blood pressure 
without producing an excess of side 
effects. For example, in a series of 
studies "3 of 403 hypertensive and 
anxiety patients treated with Harmonyl 
alone, only 6 reported any depression; 
only 12 reported any nasal stuffiness; 
only 13 reported any lethargy. 

Oretic potentiates the antihyperten- 
sive action of Harmonyl, and also 
produces elimination of water and 
sodium. For this reason, in many cases 
eT SG some relaxation of rigid low-salt diets 
: may be allowed. To further tailor ther- 
apy to individual needs, three preci- 
sion dose forms are available: 






































Oreticyl Forte. Oretic 25 mg., 
Harmonyl 0.25 mg. 


Oreticyl 25. Oretic 25 mg., 
Harmonyl 0.125 mg. 


Oreticy!l 50. Oretic 50 mg., 
Harmonyl 0.125 mg. 


All in bottles of 100 and 1000. 


1. Billow, B. W., et al., The Use of a New Rauwolfia 
Derivative, Deserpidine, in Mild Functional Dis- 
turbances and Office Psychiatry, N. Y. J. Med., 
59:1789, May, 1959. 








2. Winsor, T., Comparative Effects of Various Rau 
wolfia Alkaloids in Hypertension, Diseases of the 
Chest, April, 1959. 


3. Rawls, W. B., and Evans, W. L., Jr., Clinical Ex- 
periences with Deserpidine in the Management 
of Hypertension and Anxiety Neurosis, N. Y. J. 
Med., 59:1774, May, 1959. 
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trichlormethiazide 


selective electrolyte 
screening during diuresis 
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FROM harsh, irritant toilet paper 


TO — gentle, soothing 


TUCKS 


-soft, cotton flannel pads saturated with witch 
hazel (50%) and glycerin (10%), pH 4.6 





Routine use of moist, antipruritic TUCKS after 
defecation improves many intractable cases of 
pruritus ani and is a valuable adjunct to specific 
therapy. In milder cases, regular cleansing with 
TUCKS is often curative. 


Try TUCKS ... for your next.pruritus patient. 
Jars of 40 and 100. 








| Please send me a sample supply of TUCKS. | 
| M. D. 
; Address : | 
| City. Zone State | 





FULLER PHARMACEUTICAL COMPANY | 
3108 W. Lake Street 
Minneapolis 16, Minnesota 
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Thanks to your prompt 
treatment and the 
smooth action of Deprol, 
your patient’s depres- 
sion is relieved and her 
anxiety calmed—often in 
two or three days. She 
eats properly, sleeps 
well, and her depression 
no longer complicates 
your basic regimen. 






























Lifts depression...as it calms anxiety! 


For pregnant, postpartum and menopausal patients — 
a smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


Balances the mood—no “seesaw” effect of 
amphetamine-barbiturates and ener- 
gizers. While amphetamines and energizers 
may stimulate the patient — they often 
aggravate anxiety and tension. And 
although amphetamine-barbiturate combi- 
nations may counteract excessive stimula- 
tion.— they often deepen depression. 


In contrast to such “seesaw” effects, Deprol 
lifts depression as it calms anxiety. 


Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, 
this may be gradually increased up to 3 tablets q.i.d. 
Composition: 1 mg. 2-diethylaminoethyl benzilate hydrochloride 
(benactyzine HCl) and 400 mg. meprobamate. 
Supplied: Bottles of 50-light-pink, scored tablets. Write for 
literature and samples. 


Acts swiftly—the patient often feels better, 
sleeps better, within two or three days. 
Unlike most other antidepressant drugs, 
Deprol relieves the patient quickly — often 
within two or three days. 


Acts safely—no psychotic reactions. 

Deprol does not cause hypotension, tachy- 
cardia, jitteriness, or liver toxicity. It can 
be safely administered with basic therapy. 


“Deprol* 


Wy WALLACE LABORATORIES 


New Brunswick 
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muscle spasm 


so the patient can continue to work 


Clinical experience’* shows that Trancopal will en- 
able your patients with low back pain and other 
skeletal muscle spasm to stay on the job. A true 
“tranquilaxant,” Trancopal ‘‘...combines the prop- 
erties of tranquilization and skeletal muscle relaxa- 
tion with no concomitant change in normal con- 
sciousness.’”® Side effects have been few and minor ;** 
Trancopal is exceptionally well-tolerated for clinical 
use.? 





Adults, 200 or 100 mg. orally three or four times daily. Re- 
lief of symptoms occurs in from fifteen to thirty minutes and lasts 
from four to six hours. 

Trancopal Caplets® 

200 mg. (green colored, scored), bottles of 100. 

100 mg. (peach colored, scored), bottles of 100 
References: 1. Ganz, S. E.: J. Indiana M.A. §2:1134, July, 1959. 2 
Gruenberg, Friedrich: Current Therap. Res. 2:1, Jan., 1960. 3. Licht 
man, A. L.: Kentucky Acad. Gen. Pract. J. 4:28, Oct., 1958. 4. Mullin, 
W. G., and Epifano, Leonard: 4m. Pract. 2 Digest Treat. 10:1743, 
Oct., 1959. 5. Shanaphy, J. F.: Current Therap. Res. 1:59, Oct., 1959 
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IN ANXIETY—RELAXATION 
RATHER THAN DROWSINESS 


STELAZINE’ 


brand of trifluoperazine 


‘Stelazine’ has little if any soporific effect. “. . . pa- 
tients who reported drowsiness as a side effect 
mentioned that they did not fall asleep when they 
lay down for a daytime nap. It is quite possible that, 
in some instances, ‘drowsiness’ was confused with 
unfamiliar feelings of relaxation.” 


Available for use in everyday practice: Tablets, 
1 mg., in bottles of 50 and 500; and 2 mg., in 
bottles of 50. 


N.B.: For information on dosage, side effects, 
cautions and contraindications, see available com- 
prehensive literature, PDR, or your S.K.F. rep- 
resentative. 


1. Goddard, E.S.: in Trifluoperazine, Further Clini- 
cal and Laboratory Studies, Philadelphia, Lea & SMITH 


Febiger, 1959. KLINE & 
FRENCH 


leaders in psychopharmaceutical research 




















SAE ARR ne 2 A TEI 





